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I. SUMMARY

During the NASA/GE Quiet Engine Program, a supersonic tip speed fan,
designated Fan "C", was constructed in a 36-inch (91.44 cm) diameter size
(of linear scale of a full-size Fan "C"). As part of the Fan "C" test program,
several blade modifications were made to determine if aerodynamic design
changes could be affected which would reduce supersonic tip speed noise. The

fan had 26 rotor blades and 60 outlet guide vanes (OGV). The basic fan was

designed for a corrected tip speed of 1550 ft/sec (472.44 m/sec) at a bypass
pressure ratio of 1.6.

The fan was tested with three blade modifications in addition to the
basic design. Each modification was tested with and without acoustic treat-
ment. Tables I and II below summarize the 1/3-octave sound pressure levels
(SPL's) at the 100-foot (30.48 m) arc for the dominant multiple pure tones
(MPT's), blade passing frequency (BPF), and second harmonic in the untreated
and treated configurations. The acoustic results without acoustic treatment
show a substantial reduction in multiple pure tone levels. However, an in-
crease in blade passing frequency and second harmonic noise at take-off fan

speed is also evident. The treated configurations (Table II) also show a
decrease in the MPT's while the BPF and second harmonic increased.

Table III summarizes the front maximum level flyover PNL's for the
treated and untreated configurations at approach and takeoff. The differences
in PNL's are small relative to "Mod II" primarily due to the increase in BPF
and the second harmonic. The treated "Mod VIII" configuration, however,
contained 3.5 inches (8.89 cm) (19.4%) less acoustic treatment than the other
configurations. This might account for some of the difference in noise for that
modification.
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TABLE I

SCALE MODEL - SCALED

UNTREATED 200-FOOT (60.96-m) SIDELINE

SPL's FOR TAKEOFF AT 700

(1/3-OCTAVE)

Center Frequencies

2000 cps 4000 cps
MOD 500 cps 630 cps 1250 cps (BPF) (2nd Har.)

II 110.5 106 102.5 98.5 92

III 98.5 94.8 89.5 103 91.5

VII 100.5 93 93.5 104 93.5

VIII 92 100.5 94 105 95.5

TABLE II

SCALE MODEL - SCALED

TREATED 200-FOOT (60.96-m) SIDELINE

SPL's FOR TAKEOFF AT 700

(1/3-OCTAVE)

Center Frequencies

MOD 500 cps 630 cps 1250 cps 2000 cps 4000 cps

II 94 87 91.5 92 89

III 85.8 82 80.5 98.6 90.5

VII 87 82 81.5 100.5 90.5

VIII 85.5 85.7 86 99.5 92

2



TABLE III

LEVEL FLYOVERS - SCALED

MAXIMUM FORWARD PNL

(With Predicted Core Jet)

APPROACH (370', 112.776 m) TAKEOFF (1000', 304.8 m)

MOD UNTREATED TREATED UNTREATED TREATED

II 99.4 91.8 107.5 97.8

III 98.9 93.2 103.8 99.2

VII 97.6 90.6 103.7 99.2

VIII 101.3 97 104.7 99.6
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II. INTRODUCTION

The major objective of this program was to obtain a high tip speed blade

design which would provide good performance and reduce the multiple pure tones

associated with supersonic tip speeds.

It generally is accepted that fan or compressor noise can be categorized

as:

* Blade passing frequency and harmonics

* Broadband
* Multiple pure tones

The latter are unique characteristics of rotor blades operating at super-
sonic tip relative mach numbers. A spectrum controlled by such tones is shown
in Figure 1. This particular case is a result obtained on the original blade
contour discussed in this report. The MPT's are, in fact, higher than the
blade passing frequency (BPF) and its harmonics.

It is this type of noise, MPT's, which were the principal target in
dictating the design modifications investigated in this study. The view taken
of the generating mechanism of MPT's was that they are a result of the non-
uniformity of the bow shock pattern which develops on the outer portion of a
supersonic tip speed rotor blade. The pattern is made up of the individual
shocks from each blade which are nonuniform in amplitude as well as nonuniformly
spaced around the rotor. Resolution of this pattern into sinusoidal wave
components results in the tones at integral multiples of one-per-rev as shown
in Figure 1.

There is, at present, some controversy as to whether nonuniform spacing

and/or amplitude are the most significant parameters in determining MPT noise

signature. Furthermore, there are two principle methods by which shock

pattern nonuniformities can be introduced: first, blade-to-blade geometric

differences such as blade-to-blade spacing, individual blade stagger and

camber, and blade radial dimensional variations; and second, circumferential

nonuniform inflow conditions such as turbulence scale and amplitude.

However, one past test result which gave an indication of a method of

noise reduction was that, as fan speed was increased beyond the take-off point,

MPT levels appear to decrease (1). This speed range is generally associated

with the swallowing of the shock which extends across neighboring blade

passages. With this in mind, a change in the blade geometry was suggested which

would put the shock in the swallowed position at takeoff and, thus, result in

lower noise at this key noise measuring condition.

Although the design changes were expected to reduce take-off MPT noise,

it was uncertain what the effect would be on blade passing frequency noise at

takeoff, broadband, BPF noise at approach, and aerodynamic performance parti-

cularly at cruise (100% fan speed).
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III. VEHICLE DESCRIPTION

This scale model fan was designated as Fan "C" in the Quiet Engine
Program and was approximately a half-scale (52.7%) of the full-size fan. A

cross-sectional sketch of the fan vehicle is shown in Figure 2. The fan has

26 rotor blades and 60 outlet guide vanes with an axial spacing between blade

rows of two rotor tip chords. The basic fan was designed to produce a

pressure ratio of 1.6 at a corrected tip speed of 1550 ft/sec (472.44 m/sec).

For some of the testing, acoustic treatment was placed on the fan duct

walls. Figure 2 shows the location of acoustic treatment. The treatment

material consists of 1/2-inch (1.3 cm) open-celled polyurethane foam (Scott-

felt) backed by a solid plate and covered with a perforated face sheet. The

face sheet has a porosity of 22-1/2%. Scottfelt, in general, is not a flight-
worthy material and tends to exhibit noise suppression characteristics which

exceed flight qualified materials. However, since all four tests were con-

ducted with the same type of suppression material, the results are comparable.

As shown in Figure 2, "Mod VIII" had 3.5 inches (8.89 cm) less inlet treat-

ment than the other MOD's. The data of "Mod VIII" with treatment, therefore,

should be interpreted with this in mind.

For the untreated configurations, the treatment was neutralized by

covering it with an adhesive-backed foil tape.

Aerodynamic data were taken with arc rakes ahead of and behind the fan

package. These rakes and other aerodynamic probes were removable so they

would not interfere with acoustic testing.

5



IV. TEST PROGRAM AND DATA ANALYSIS

The test program was conducted at General Electric's Peebles test site.

The vehicle was located on the scale model fan component test stand as shown

in Figure 3. The fan was driven by a front drive shaft powered through a

gearbox by a General Electric LM1500 gas turbine engine. The gearbox and

the M1500 are contained within acoustically absorbing housings to prevent

any contamination of the measured noise.

Acoustic data were taken by microphones placed on a 100-foot (30.48 m)

arc centered at the fan inlet centerline at a height of 15 feet (4.572 m).

The microphones were placed at 10-degree intervals from 20 degrees from the

inlet axis around to 160 degrees from the inlet axis. The field between the

microphones and the vehicle is covered with asphalt.

Acoustic testing was restricted to steady winds of 5 mph (8.03 km/hr)

and gusts of no more than 3 mph (4.82 Km/hr) above the maximum steady wind

from any direction. In addition, data were not taken when the field was wet

or covered with snow, the relative humidity was less than 30% or in excess of

90%, or temperatures less than 200 F (-6.60 C). Also, all instrumentation

protruding into the flowpath was removed prior to acoustic testing.

Acoustic data were recorded on a 28-channel Sagamo recorder with appro-

priate amplifiers for simultaneously recording 26 channels of acoustic data

on FM with flat response through 20 KHz at a tape speed of 60 in/sec

(152.4 cm/sec).

Data were taken over a range of speeds from 50% to 100% of the design

speed in most cases. For each data point a repeat point was also taken. The

repeat point helps to establish the scatter which is an integral part of all

testing that relies on the average of a time-unsteady signal.

All four blade designs were tested in the treated and untreated configur-

ation. The untreated configuration was obtained by taping the treated areas

with a metal-impregnated tape which has demonstrated "hard" acoustic proper-

ties.

The acoustic data were analyzed in two ways. Most of the analysis was

in 1/3-octave bands. These were obtained using a filter set and a 32-second

averaging time. All data were corrected to a standard day of 590 F (15* C)

and 70% relative humidity. The other method of analysis was through narrow-

band filtering in 20-Hz bandwidths. For these analyses a UA-6A Federal

Scientific Ubiquitous spectrum analyzer and a high resolution digital averager

were used with a 12.8-second averaging time. This method of analysis provides

a more definitive look at the spectrum than does 1/3-octave analysis, particu-

larly when pure tone content is under investigation.

Ample aerodynamic data were acquired to determine the flow, pressure

ratio, and efficiency of the fan on each operating line tested.

Together, the acoustic and aerodynamic data establish the performance

tradeoffs for a given noise decrease.
6



V. TECHNICAL DISCUSSION

A. DATA PRESENTATION

1. Noise Scaling

The data presented have been scaled to reflect a full-scale fan design
except where noted. The scale factor was .527 based on the full-scale fan
which is 68.4 inches (173.736 cm) in diameter. The effect of adjusting the
data to full-scale is to lower the frequency spectrum, since for a given tip
speed a larger fan turns at a lower rotational speed than a smaller fan. For
the case being considered, the scaling requires a downward shift of three
1/3-octave bands or one octave. In addition, adjustment for scale raises the
level of noise by 10 times the logarithm of the ratio of the weight flow into
the full-scale and the weight flow into the scale model.

By employing the scaling process, a more realistic evaluation of the
extrapolation of the noise data to far distances from the fan can be obtained.
This is true because of the difference in attenuation of various frequency
noises in air. With the spectral components of noise in their proper bands,
this attenuation is applied in a more realistic manner.

2. Core Jet Noise

The test vehicle used here, of course, does not contain the core jet.
In many instances, this noise has a "dampening effect" on the overall engine
noise reduction brought about by a fan noise reduction, since the jet noise may
make a measureable contribution to the PNL. For this reason, some of the data
presented in this report contain an addition for the core jet noise of a full-
scale engine.

The jet noise levels were predicted from a correlation of jet noise data
based on the weight flow, area, and velocity of the jet(2). For this case
these parameters were:

Weight flow - 143 lbm/sec (64.92 kg/sec)
2 2

Area - 5.9 ft (.5483 m )

Velocity - 856 ft/sec (260.9088 m/sec)

for the take-off fan speed, and:

Weight flow - 85 ibm/sec (38.59 kg/sec)

Area - 5.9 ft2 (.5483 m 2 )

Velocity - 406 ft/sec (123.7488 m/sec)

for the fan approach fan speed.
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3. Flight Velocity Effects

There are two direct effects of aircraft flight velocity which alter the
noise spectra. First, the velocity results in Doppler shifting of the spectrum.
In the cases being considered here, a flight velocity of 275 ft/sec (83.82
m/sec) (M = .25) was used. Where applicable Doppler shifting was included for
level flyovers of the fan and core jet noise. The Doppler shift is made
according to value of the Doppler factor - defined as 1/(1 + M) where M is the
component of flight Mach number in the direction from the airplane to the
microphone. If when this factor is multiplied by the 1/3-octave center
frequencies, the result is a frequency in a neighboring band, a shift is made.
Thus, if the factor exceeds 1.12 or is less than .89, a 1/3-octave band shift
is made - to a higher frequency when the factor is 1.12 (source moving toward
the observer), and to a lower frequency when the factor is .89 (source moving
away from the observer).

A second effect acts to reduce the jet noise. This is due to a reduction
in the relative velocity between the jet and the surrounding air (ambient air).
The test data, of course, are taken statically; thus, a correction is required.
This correction is computed by using the jet noise predictions recommended
in the SAE's Air 876 "Jet Noise Prediction." The static and flight spectra
are predicted for the fan jet as suggested by Air 876.

The parameters used for the fan were:

Weight flow - 668 lbm/sec (303.272 kg/sec)

Area - 10.7 ft2 (.9944 m2 )

Velocity - 886 ft/sec (270.0528 m/sec)

at take-off fan speed and:

Weight flow - 415 lbm/sec (188.41 kg/sec)

Area - 10.7 ft2 (.9944 m2 )

Velocity - 530 ft/sec (161.544 m/sec)

at approach fan speed. The differences between the predicted spectra for static
and flight conditions are then determined and subtracted from the test data
to obtain a "corrected" to flight spectrum.

In addition the frequency range over which the relative velocity
correction is applied is important. That is, the relative velocity correction
can only be applied over the frequency range in which jet noise is dominant.
The determination of this point is largely done by examining the test spectra
and designating the frequency by noting the dip in noise level which generally
denotes the jet region (usually below 400 Hz) and the fan dominant region
(usually above 400 Hz). The resulting spectra are then smoothed between the
two regions of the spectra which are dominated by fan and jet noise.
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Together the alterations made to the basic data cited above provide a

means for evaluation of the test results under more meaningful conditions

than would be provided by the static scale model fan data alone.

B. AEROACOUSTIC DESIGN CONSIDERATIONS

In each case tested, the basic intent was to alter the shock structure

so as to reduce the multiple pure tone (MPT) noise. Figure 4 shows an overlay

of the four airfoils tested. These sections are all at a radius of 16.86 inches

(42.82 cm).

The airfoil labeled "Mod II" was designed by "conventional" practices.

That is, the design point (100% corrected fan speed) performance was a key

criterion. Since performance of high speed blading is highly dependent on the

bow shock position, the airfoil shape and cascade geometry are tailored to

put the shock in a "swallowed" position which results in a minimum of shock

losses. One of the acoustic characteristics of such a blade is a drop-off in

noise level as thrust is increased past the take-off thrust (usually above

100% of take-off thrust, see Figure 30 "Mod II" data). With this in mind, it

was reasoned that, if the design shock position was obtained at takeoff, the

take-off noise would be lower. The "Mod III" blade represents this design.

From the performance point of view, this design change was expected to decrease

design point efficiency.

The next blade shape selected was actually contrived from the "Mod III"

by closing the blade (i.e., restaggering the blade so as to improve the inci-

dence/blade angle match). It was hypothesized that this would help to increase

the design point performance without affecting the noise output. One of the

side effects of this change was that at a given corrected speed the flow and

pressure ratio were lower than they were for "Mods II and III." This requires

some correction to the acoustic data to put the absolute noise level data on

a comparable basis. This was done by making several comparisons at constant

thrust.

The last blade selected for testing, designated "Mod VIII," was an attempt

to bring about an increase in design point efficiency while maintaining the

acoustic characteristics of the "Mod III" blade design. Figure 5 shows the

"Mod II, VII, and VIII" blades. The "Mod VIII" blade was thickened at the

tip in order to change the aerodynamic characteristics by weakening the

secondary shock in the cascade. Also, in order to maintain the same general

performance characteristics, it was necessary to decrease the tip slope.

Figure 6 shows the two flowpaths for "Mod II" and "Mod VIII." The flow-

per-unit-area was slightly higher for "Mod VIII" (40.26 lb/ft
2 , 196.52 kg/sq m)

than "Mod II" at speeds below the design speed. Again, this was "corrected" in

looking at some acoustic results by comparing the data on an equal thrust basis.

C. UNTREATED NACELLE ACOUSTIC DATA

Each of the fans was run without acoustic treatment. This section con-

tains the acoustic data for a full-scale fan tested statically and for
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take-off and approach conditions in level flight. In order to keep a constant
baseline each set of data is first presented relative to "Mod II." Then
"Mod II" and "Mod VIII" are presented in absolute terms.

Figures 7-15 contain static data scaled to full-scale at take-off (90%) fan
speed. The PNL difference between "Mod II" and the other blades, Figure 7, on
a 200-foot (60.96-m) sideline shows "Mod III" blades with a 2.5 PNdB reduction
from 50 through 90 degrees. However, the most significant changes can be seen
in the 70-degree spectra (Figures 8 through 11). The modified blades all exhibit
a significant drop in the 250 to 800 Hz range and an increase in the blade
passing frequency at 2000 Hz. The "Mod VIII" blade also shows an increase
in higher frequency noise. Figures 9-11 are narrowband comparisons of each
blade to "Mod II." The lower frequency reduction is due to decrease MPT
content. Increases in the blade passing frequency (BPF) and second harmonic
are evident in each case.

For this unsuppressed case, the 120-degree spectra (Figure 12) also exhibit
a low frequency noise decrease. This, however, is not reduction in rear-
radiated noise but reduction in MPT's which radiate around from the front.

As a point of reference, Figures 13 through 15 show the absolute noise
levels from "Mod II" and "Mod VIII." The 70-degree spectra, Figure 14, clearly
show that the spectrum has changed from MPT dominant for "Mod II" to BPF
dominant for "Mod VIII."

At 84% speed, Figures 16 through 18, the modified blades continue to
show lower PNL. It should be noted also that the "Mod VIII" blade shows a
rear noise reduction. Examination of the 110-degree spectra, Figure 18, shows
the PNL reduction to be due to a decrease in multiple pure tones and to a
reduction in BPF.

As speed is decreased further to 72%, Figures 19 and 20, the picture
changes, and the modified blades are now slightly increasing noise. The 72%.
speed is the speed at which the rotor tip speed is just sonic. At approach
power (57.5% speed), the trend toward increased noise is also evident with
the modified blades. Figure 21 shows "Mod VIII's" noise to have increased
relative to "Mod II" - about 4 PNdB at 50 degrees. Spectral comparisons,
Figures 22 and 23, show the increase to be wide spread for "Mod VIII," while
"Mods III and VII" show some decreases.

At rear angles, Figures 24 and 25, the "Mod VIII" increase also appears.
On an absolute basis, Figures 26-28 show "Mod VIII" and "Mod II." At 70 de-
grees "Mod VIII's" increase is largely above the BPF, particularly at frequencies
above the second harmonic (3150 Hz band).
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As was noted in Section V-B, the blade modifications made to affect
the shock pattern, and thus the MPT generation, resulted in changes in flow and

pressure ratio at a given speed. In an attempt to smooth out these differences,
Figures 29-32 contain 200-foot (60.96-m) sideline PNL data versus percent

thrust. In general, the comparisons result in the same conclusions as seen in

comparisons at constant corrected fan speed. Figure 29 shows "Mod VIII" de-

creasing take-off noise by one PNdB and increasing approach noise by one

PNdB at the front maximum. Figures 13 for take-off and 26 for approach speed
show approximately the same result.

The absolute level of "Mods II and VIII" at the front maximum is shown
in Figure 30. The characteristic drop in level at high speed is clearly seen.

For "Mod VIII" this drop starts above 90% of take-off thrust; while, for "Mod II,"

the drop does not start until above 100% thrust. This decrease in the drop-

off thrust level was one of the desired test results.

Figure 31 contains delta PNL data at the rear maximum on a 200-foot

(60.96-m) sideline versus thrust. At low thrust none of the blades shows a noise

reduction. At higher thrusts only "Mod VIII" shows no increase in level. On

an absolute basis, Figure 32 shows a monotonic increase with thrust for "Mods

II and VIII."

Figures 33-40 contain projections of the static noise at takeoff and

approach to flight conditions at altitudes of 1000 and 370 feet (304.8 and
112.776 m) respectively. The flight Mach number was 0.25. Core jet noise has

been predicted and added to the fan noise to provide a more realistic flight

projection (see Section IV).

The take-off data, Figures 33-36, show a slightly greater noise reduction

on a PNL basis than was indicated at 200 feet (60.96 m) (Figures 7-15). Tone

correcting the data, Figure 34, however, reduces the reduction due to the

modifications, largely because of the increase BPF levels. Figures 35 and 36

contain absolute level data on "Mods II and VIII." The PNL reduction at the

maximum angle is 3 PNdB, but the PNLT reduction is only 1.1 PNdB. On an EPNL

basis,'this leaves only a 0.4 EPNdB reduction.

At approach thrust, Figures 37-40, the adverse effect of the modifications

seen at 200 feet (60.96 m) has been reduced. This is largely due to the in-

creased distance which decreases the importance of the high frequency noise

increase as seen in Figure 27. Tone correcting the data, Figure 38, has only

a small effect; however, the overall result is an increase of 0.8 EPNdB be-

tween "Mods II and VIII" (Figures 39 and 40).
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D. TREATED NACELLE ACOUSTIC DATA

A description of the treated nacelle is contained in Section III. Figures

41-49 contain take-off data for the modified blades. The 200-foot (60.96-m)

sideline PNL shows an increase for all three blades at 70 degrees with "Mod

VIII" 2.6 PNdB greater than "Mod II" as shown in Figures 42-44. In general,

the treatment decreases the MPT activity of all the blades. For "Mod III"

the MPT's decrease still further, but the BPF and second harmonic have increased.

"Mod III" also shows a decrease in background level at high frequencies. "Mod

VIII" also shows decreased MPT levels (Figure 44), but the higher frequency

background noise is higher in level than "Mod II" as are the BPF and second

harmonic.

The relative 1/3-octave spectral levels (Figures 45 and 46, at 70 and 120

degrees, respectively) show the effect of the MPT decrease and BPF and second

harmonic increases. A decrease of 12.5 dB is obtained at 400 Hz, while an

increase of about 7.5 dB occurs at the BPF for each modified blade at 80 degrees.

At 120 degrees the "Mod III" blade shows the smallest change relative to "Mod II."

Absolute level data for "Mod VIII" and "Mod II" are shown in Figures

47-49. The BPF level at 70 degrees is 99 dB, while at 120 degrees the level

is 93.5 dB. This differential, and the fact that the vehicle has a large aft

suppressor, indicates that the rear noise tone increases are due to inlet-

radiated noise reaching the rear quadrant.

In the treated configuration, "Mod VIII" appears to be louder than "Mod

II." Some of the differences quoted would be reduced, however, if the inlets

had equivalent acoustic treatment (see Figure 2). Equivalent inlet treatments

might, therefore, reduce the front quadrant differences between "Mod II" and

"Mod VIII" and possibly eliminate the aft quadrant differences at takeoff

(Figure 47). The difference in inlet noise might be 1.0 to 2.0 PNdB if a

linear relationship is assumed between suppression and treatment length.

At 84% speed, Figures 50 and 51, the modified blades show a slight

decrease in front end noise except for "Mod VIII," where the front maximum

angle increased by about 4 PNdB relative to "Mod II." At 84% speed, the rotor

tip speed is still supersonic, and the BPF has increased with the reduction of

MPT's. This point is illustrated in Figure 52, where the BPF level shows an

increase of 12 dB for "Mod VIII" relative to "Mod II."

As speed is decreased further to 72%, Figures 53 and 54, all of the

modified blades are showing noise increases relative to "Mod II" at all angles.

At 72% speed, the rotor tip speed is just sonic. At approach power (57.5%

speed) the trend toward increased noise is also evident with the modified

blades. Figure 55 shows "Mod VIII's" noise to have increased about 6 PNdB

at 50 degrees relative to "Mod II" and about 5 PNdB at 130 degrees. Figures

56 and 57 show spectral comparisons for the front and rear maximum angles.

The increase for "Mod VIII" is wide spread, while "Mods III and VII" show

some decrease in noise throughout the frequency range. At 130 degrees the

most significant increase is at the second harmonic - 8 dB - with lesser

increases at the BPF and frequencies above the second harmonic.
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On an absolute basis, Figures 58-60 show the PNL distribution and frequency
spectra for the front and rear maximum for "Mods II and VIII." At the front

maximum angle, "Mod VIII" shows an increase of 5.5 PNdB and about 4.5 PNdB
for the rear maximum.

Figures 61-64 show the 200-foot (60.96-m) sideline maximum PNL variations

with percent thrust for the fully treated modifications. In general, the
comparison results in the same conclusion as with the data compared at constant

corrected fan speed. Figure 61 shows "Mod VIII" increasing about 2 PNdB at

take-off and about 4 PNdB at approach thrust. For takeoff, Figure 47 shows

approximately the same result. At approach, Figure 58 shows "Mod VIII" to
have increased by 5.5 PNdB, which is slightly higher than shown on Figure 62.

Figure 61 shows that, at a lower thrust, the delta PNL increases to about 4.0

PNdB relative to "Mod II."

A comparison of the absolute levels for the front maximum is shown in

Figure 62. The slopes of the curves indicate that both "Mod II and VIII" in-

crease in noise at high thrust levels, but at a slower rate than at thrust levels

below 85%. "Mod II" levels off at about take-off thrust, while "Mod VIII"

decreases slightly. Although the characteristic drop in level at high thrust

is not as evident for the treated configuration, the absolute levels are

lower.

Figure 63 contains the delta PNL data for the rear maximum on a 200-foot

(60.96-m) sideline versus percent of take-off thrust. Throughout the thrust

range, only "Mod VII" shows a noise reduction relative to "Mod II." On an

absolute basis, Figure 64 shows a monotonic increase with thrust for "Mods
II and VIII."

Figures 65-72 contain projections of the static noise at takeoff and

approach to flight conditions for the treated inlet. Altitudes of 1000 feet

(304.8 m) and 370 feet (112.776 m) were used for takeoff and approach, respectively.
The same procedure was used to represent level flyovers for the treated inlet

as for the untreated inlet. That is, a core jet noise was added to the fan

for more realistic flight projection. The flight Mach number was 0.25.

At takeoff, Figures 65-68, the delta PNL increase for "Mod VIII" relative

to "Mod II" is approximately the same as that presented for the 200-foot
(60.96-m) sideline (Figures 45-49). Tone correcting the data, Figure 66,
however, shows an increase due to the modifications, primarily because of the

increase in BPF levels. Figures 67 and 68 show absolute level data for "Mod

II and VIII." The PNL increase at the maximum angle is about 2 PNdB, but the
PNLT increase is about 2.8 PNdB. On an EPNL basis this represents an increase
of 1.8 EPNdB, most of which is attributed to BPF.

At approach thrust, Figures 69-72, the PNL distribution is very similar

to that of the 200-foot (60.96-m) sideline (Figure 58). Tone correcting the

treated inlet data at approach, Figure 70, has the effect of increasing the
noise levels about 1 to 2 PNdB throughout the arc, which results in an increase

of 3.6 EPNdB between "Mods II and VIII" (Figures 71 and 72).
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E. AERODYNAMIC PERFORMANCE DATA

For each of the blades, the performance map was determined by using a
set of fixed nozzles with various areas. The performance maps are presented

in Figures 73 and 74. The "Mod III," "Mod VII," and "Mod VIII" maps are
superimposed on the basic configuration, "Mod II." The solid lines represent
the "Mod II" performance while the symbols are for the modified blades. Figure
73 shows that "Mod III" blades pass higher flow up to 90% speed; at higher
speeds, "Mod III" passes less flow. The smallest nozzle area used on "Mod III"
produced an unstalled pressure ratio of 1.775. The nominal area, 396 in2

(2554.2 cm2), exhaust nozzle produced the design pressure ratio of 1.6 at
100% corrected fan speed.

Up to 90% speed, Figure 75, "Mod VIII" passes less flow than "Mod II;"
at higher speeds, "Mod VIII" passes more flow. The smallest nozzle used on
"Mod VIII" produced an unstalled pressure ratio of 1.7 at 100% corrected fan

speed. "Mod VIII" had a smaller annulus area and, therefore, passed less flow
at the design speed. However, the specific flow (lb /ft2 ) (kg/m2) of the two
fans is comparable.

Figures 76, 77, and 78 show the efficiency trend with corrected fan speed
for each nozzle. With the nominal nozzle, the "Mod III" blade is about 2% better
than "Mod II" at low speed and equivalent at takeoff, but drops appreciably
at the design point. "Mod VII" has high efficiency at low speed but drops
off rapidly at high speeds. At low speeds, "Mod VIII" efficiency is approxi-
mately equal to "Mod II" up to take-off speed. At design speed, "Mod VIII" is
about 3% higher in efficiency than "Mod II."

It must be noted that the relatively short span of these blades results
in a somewhat lower absolute efficiency level than a lower-radius-ratio fan.
This is due to the high Mach number over the hub wall which locally reduces
efficiency. However, on a comparative basis, these results are significant.

F. CONCLUDING REMARKS

Thus an airfoil design has been developed which results in a much lower
level of MPT's without any sacrifice in fan cruise performance. In aerodynamic
terms, a smaller precompression (less flow deceleration) is done in the for-
ward part of the cascade than in a conventional blade in order to prevent the
shock structure from escaping forward of the cascade. Also, the aft portion
of the airfoils is shaped so as to provide a smooth deceleration and prevent
the development of a strong passage shock wave. The effect acoustically is
reduced MPT's, but an increase in the blade passing frequency. Although, the
modified blade has a higher BPF, the total acoustic energy generated in the
MPT's and BPF is less for the modified blades than the conventionally designed
blade. The increased BPF level, however, will require that care be taken to
place the BPF in a less annoying frequency band and/or tuned acoustic liners
specifically for this increased noise.
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VI. CONCLUSIONS

1. A change in the basic blade airfoil design criteria can act to reduce

multiple pure tone (buzz saw) noise in supersonic tip speed fans.

2. Future design changes aimed at reducing multiple pure tones must

acknowledge the possibility that the blade passing frequency will
increase.
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VII. NOMENCLATURE

BPF Blade Passing Frequency

dB Decibel

EPNL Effective Perceived Noise Level

F Engine Net Corrected Thrust
n

Hz Hertz (Cycles per Second)

M Aircraft Mach Number
0

Max Maximum

Min Minimum

MOD Modification

N//e- Fan Rotational Speed, Corrected to Standard Day

OGV Outlet Guide Vane

PT23/PT2 Ratio of Fan Bypass Exit Total Pressure to Fan Inlet Total Pressure

PNdB Perceived Noise Decibel

PNL Perceived Noise Level; a Calculated Annoyance Weighted Sound Level

PNLT Tone Corrected Perceived Noise Level
-13

PWL Sound Power Level, Re 10-13 Watts

QEP Quiet Engine Program

SLS Sea Level Static

SPL Sound Pressure Level, Re 0.0002 Dynes/cm
2

W/6/6 Bypass Airflow, Corrected to Standard Day, Ibm/sec (kg/sec)

Efficiency
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Figure 29. QEP Fan C Scale Model, Scaled DeltaMax. Forward-Perceived Noise Level Vs. Percent Thrust.
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U16

..-:

iI I I i

ULLii

I I j L:'
, r'r" :

Fiur 40 QE Fa C cl*oeSae.7- tLvl loeFn+JtNie prah



+ + --ihj-++ H i-

:iiE fh H

HH +L ~;_ H ' ~t

-F TA TF ?44T T-F Tj_:P'7
4--

I-LA L~h*LL, MI LA 4A- -I--LA- >,L R ~L~A -L-L-I--I--. -IF-L- 1----I-.-,i- -,- - i-A~i--,4-I- I- L-4-t-!~-I- ft it-!t;ri-el-- ci

#t~

T -4:~
+

__44 4+i C;C-- lKititit+ili: -~i tri

4 4-

:+ -

Figue 4. &P Fa C cal Modl, cald aO-Fot Sdelne DltaPNLVs. ngl frm InetTako9-



'- 1 It t", t
T

c, TREATEDt~tlt~1-m-t --tn-nm t ri-

1 i00' ARC

S20 Hz BANDWID TH

STAKEOFF -70 -
100

ill FO - -BPF

----- MOD III
IF~~~--O II -r-

90

SSECOND HARMONIC

'80

L so -- -- -- -- ---

O

70

60 A

-IT.

so

F=E - H

Figure 42. Fan C Scale Model, Mod II and Mod III.



120
I If 11 ill I 1 1 111 1 11 ill IIITRE TED

fil -- - 100' ARC I
10 Hz BMWDTH

TAKEOFF -4- -
110

13PF MOD II

i+++i ----- MOD V11 t

loo

go
ECN RRONC-

8IT

AtJll I l A

16 f if !ill T

-- 4 70 4 4 -I UI% iA i i

IL L4. a caeMdl MdI ndMdVI



Q)120-- - -
- • TREATED

-- * 100' ARC

-- 20 Hz BANDWIDTH -

I -. TAKEOFF -70 °

1101 1 1

-- ----- MOD
.... MOD

--- MOD VII

-- '  SECOND HARMON]

-o
-O

MO V IIJ

.00

-,

C4E90 - -50

I-I d-I I -rT I ! I

0 A 2l 3I 4 - . 8

IJl lill ll

70 I KMA

Figure 44. Fan C Scale Model, Mod II and Mod VIII.



, 1 ) -t-

w ITFIRf> -+1 -< -_-4l q

:::::: ;::l

:"13.- i , 4 i.... ....

j44 4

A7 2- i;!~

'L 1!

<174 4' I ?

_-!~ _ kii -I 1- -14 ';_ . , .- i;--'.; -', -- r -

i :

i-i A T .I .7W ... .. .14 -i.

+gr +5 +E i

:4M t4-' .

N b141 +41 A

Fgr 4i QE Fa CcSPy

i i7; 7-

H_:

I~_EI

-1: 7 -1 1 -r ;i

L o 1; T . .... ..

t 4: 1 1 ; IT 7 R

7 iU7

4 1 ti-
:il U j

4 7-

r Fiure45.QEPFanC SaleModl, Sale aO-Fot Sdelne elt SPLVs.Freueny, 00,TakofT



------ , -...

IT

- - - -4i ___E

# ' t ; 1;+ ..

41 'T

4

i:*...

-I F - i -,4lll r

+I+

ISig~uz'E I+ l l f i e t;i
T :fffflg A.I.-

I : : -
--

~1

t : : .-

it T

++ cr~~~t~t IT-71l- t i i Ir

fit ri'fit T-i

4-ue4.&PFnCSaeMdl cldaOFo Sdln et P s rqec,10,Tkof



H
---- -------

rn I+ + - #
H 

q I T-HIM #4 T

=F I 4
-M ----

M 11 --- t - +-- .
J' 4 -

t: -
:# : T- H - - _ t _ _4

# 4-1111 4

U44

t-4

i I rv- I " "R +i1101 ]4- Vj M4 + - t 4 +
4+ - 4 -RqT IT T- - ....

4 . ..... T -
T

-##4+ - LH#4 4

+--j4

4

-q T T- T- t

t4 #

±d.

i; 4-H T TR 1 HTM14 Hr -41 1 11 4 -1 #

-4T

t : T- Rfa T -': fill --Tk- T - -4 1# 4- t

-H HH4 -HIf f
T -HV1 -M --+

A, -H - H4++q.

T

w '

Figure 47. QEP Fan C Scale Model, Scaled 200-Foot Sideline PNL Vs. Angle from Inlet, Takeoff.



Li L
+T-1 r M11 rijt

7r 44

+ 4i

Ot -a- iR T4 I-i II;I-I,-

&-Ir V J 1'4

ITT . ... ........
ill 4H ii~

tml "14- , t

wp -R, i v"+"
VP T -10 -M 4. 11

+ + A-+ 4 A Itiu~~~ljii #c:!li';t~~i!H~-iil~i~ ;~:r
41Jb% i's WIT, M -4

j 4,t !ff 
1 7

4- 1 4

If

ji f
41 -~

-N 111A 7 -T-' IT&I 0 w t - IRV--$ Si Jfl PLVs.Frquecy 70, akeff



4+ M 17 4 .I I ....4l-!+

T nmR 11T - it

r t -- I m

V f 1 W V -VTII W Fn;irLl'rUK4 HFF -14-1T~f~irl

OH, 32 -art a

+._~! i
i +t~:~:~~~-im~~tt-~t1

H~~~-~T Iffii~Httt~i~t iilt:tit-ii

4 -NiJ~~il IL

ltitf~tti--t+HiT - W tiSC-H- CiliFiS~H

E, A 9 E anCSaeMdl cae O-otSdlieSLV.Feunc,10,Tkof



+ 14

-v -E

>4T i '"flR -4 ffi 1i: -_

>~i<- -fl-i rrttj

£ 4
T L 7t 44

4i -4 I7 7!IC 114W 14A4-Zt*iI Ti vkts-;'t-~Ht l

PiiJ _ ti

I? T- : - iTh2IIh4 'A

qi 1:t' 4- I Ij 

i 

,

44 rl t cn i ii-5~ 1--ij-i i4}

"'4 i-m It' 4 r.1

E +;

W4,f V 
1

' A f a T-4-

ki t
A +' t01 11T

242L tltlIF -i titt&<4Vi-i .a-2 - 4Li

?j1- HTIj~ ~_ 1

i-I 
T 1 -0

ifit

Fiur .tV

Fan Speed.'fl 1
i I'M AT 5 -

Ln 1J J 44

14 : " !1" "".'" T::

ii4 -i i
q4 J -P -l

Fa.in peed.



I-H- ±E±
-4-H +

Pv'

P- fmU T

A, 

DWI 
SK W -

+ -
AM 44-H-

T- 44

ME 

*K

IM: MT-T- 2 F24M R

T, +H- 4-H T

ti+
$ -

-:i
MRIUM M P . .. . .. .........+ MtSIM31- At 1 -4 N f vt W -Af _0_

T- -t

If WA ff4 -14 I,-11-'1'-'j 1[''M -t t-n-- E-4 t 0 W.- 4 F

HL VI-TM V 4

4f 

Sit T

M

If V 144 4441 M

a 10 -
Uf-

4 W :1

-40 IV WAS 4W IT
4T

It 1'. tq

U1111 1-14 "A

Figure 51. QEP Fan C Scale Model, Scaled 200-Foot Sideline PNL Vs. Angle from Inlet, 847 Fan Speed.
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VIII. APPENDIX - ONE-THIRD OCTAVE DATA

This appendix contains 1/3-octave scale model data corrected to 70%

relative humidity on a 590 F (150 C) day. Each table consists of at least

24 bands of data at angles from 20 degrees to 160 degrees in 10-degree incre-

ments referenced to the inlet centerline.

The data presented are on 100-foot (30.48-m) arc and 200-foot (60.96 m)

sideline for approach (57.5%) speed, take-off (90%) speed, 72% and 84% speeds.

The 100-foot (30.48-m) arc is scale model data and the 200-foot (60.96-m)

sideline data are full-scale. Data for all four blades in the treated and

untreated configuration are included. All data are for the nominal fan nozzle.
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Table A-I.

FULLY TREATED MOD II BLADES

SCALE MODEL DATA

NOMINAL NOZZLE

100' ARC
APPROACH

MODEl aDvN PWI'U R LEVEL-t-9 00e. F, 79 FeRCnT MRL., NUW, DAY - ARULE8 FROM INLET IN DEGNEES (AND RADIANSY--
, o. 40s -40. SO 6*0., o. *0,. to$ 1ot* 0* . 0 . [40. 10. i60,. PwL

_ 72 9 1 69 -70 0 69,0 6*,4 67.9 6'8 690 ;o 0 f,$ 72 0 8 Se 7 70,1 ___ _
0 66,_ 6_3 _ _8_670 . 66.7 68.9 67,0 9 67,5 68,1 6e .8 70.6 7i.4 71.$ 73 ;1 7_.3 7_ 73 9 1 O

~ 67.3 64 6S 67 6 9 67,6 168,7 67, 3 8, 6 90 90 6 t. 1 o,60 TV7I5;9 6it2^8T6 69 a97 17074 O. 14,0 0 4
00 68,7 67.2 69 70o2 70 4 406 72.6 74,0 749 6,8 76 4 763 7 .o 76,9 76.0 4
41507 79-2 80, U7 7-7 -1

S 73.- '$3. 792 6 9 3 93 2 77.7 90 79.3 8.4 0.6 80.6 80.0 78.9 76.0 028;8

o 70.4 71.9 72.5 69.9 70.2 69.2 69,7 69.5 70.6 .6 2.6 73.5 3.0 73.0 7.3 72.3 121.5
710 -I 0 2s'5 l7a 1,727 F415 1736; 0 74 5 -7747 7 -- i

A 68.9 70.9 3 6 s_ 6 t 69 - 6o- 6.3 70.8 1,3 623 72~9 6 73,2 2128 t2 2
to . a ., - --- i - 2,8-l? .d--?£., -?s - -2 ,1 -2 -n.... .p-- -5,*2.80 F 1O .6 6 2 2 7. 78 7 ?4,0 72. 70 8 1 1,U

1000 68,2 68.0 71 95 7 8 68.1 6 .3 673 6,4 68.0 7 71. 5 72.1 72.1 70.4 70.3 120 1
o6W i a, L8 **.4 66iji i. 9 afo 72. 3 7 0* 1
Rjn _ 76,5 76 5 _93t,4 ri4, ,42 68,9 .67,1 68. 3 5 5 76

2 6 2, 17 , 71T T 74, -T2 26 7 7, 76 7:5 290 131i
.SO0 68.0 71.1 75.7 7,o 69a 68,8 65.4 66.3 64.7 66,8 66,4 68,7 69,1 71,2 68,0 1291

$ 00-04* 7 t -T3jV_ Y 686t46wTii7i9 -6 8 -2 :; -- 1 - 12 11
my81,0 4 C 8 p 7171 ? .296 69, 67.4 68,3 t332 71,3 4 89 77j3t8 3

00 s. * --- 67p6ze6 -7,0tg4 76,7 74, 24 ,7*I st 7378000 6 732 .8 79 W 71.6 681 67,2 67.6 7j.7 72.2 739 7.4 7.1 _.

i0 8 ------- 761 f4 00 ---
1jo 0 69,9 78 5 7 ,6 9o 72 D.8 67.1 65 6 65*3 6 t'o 7' 1 ,2 19*9 72,9 68,3
26o 001i iF j T 8oT -fo 6 7 Or T-6T 6_ 7 6 . 68 i o7 i69 . 72-6- 8 -4
20060 64.4 75.4 78,2 73j 70, 9 69 1 65.9 64.4 693 66.8 66,5 7701 t1 7 ,9 66,6 I95vIA SApU n t 8 90 7 i 7t 1 f 5 a v 6 2 -78,B a8,5 Sa,8 B9p2I 18 ; -OVUSALL CArcUtAtu 9 S 90,7 88,7 87,1 .6 5 86j 86.7 88,3 88,1 888 89,0 914 $at 139.9u's _1 o3.2- 5-f f 993 9 6vs 9 8 t8.9 99.3 99 .9- Gi.i . -1 i'o - -



Table A-II.

FULLY TREATED MOD II BLADES

SCALE MODEL - SCALED DATA

NOMINAL NOZZLE

200' SIDELINE

APPROACH

PULL :SIZE SOUND PRESSURE LEVELS SCALED FROM MODEL ApTA (59 DEG; ( 90 PERCENT REL. HUM. DAY)
50 62,8 66?1 70 1 6 ; 73,9 92,8 68.5 71.0 74.9 74?2 72.8 75.4 68.9 69.0 63.7
63 57.0 58.0 63,9 62.7 66,2 67.9 67.0 68.3 66.7 67.5 67.2 65,5 64.6 63,7 60,2
80 56.7 57.9 63.2 630 64~1 65.2 67.9 68.6 68.1 69.4 68.6 68,0 66.9 66*6 63.5

io00 58.0 60;2 65,0 67,3 68,6 695 719 735 74.2 75.7 74.6 73,3 72.4 69'9 653
125 60.2 65.5 69.8 72,5 74,6 75.2 77.6 78.4 79.3 8.ji 78.3 77.3 75.1 72.2 66.2
160 62.08 66.6 70 4 73,0 77,4 77.0 77.0 78.3 78.5 80.2 78! 775 75.2 714 64.9
200 60. 66,6 69.6 69.1 71.3 72.2 72.1 73.1 74,2 75.3 73.9 72.8 69.9 67.9 61.3
250 58.9 64.5 67.6 66.7 68.2 67.9 68.9 68.8 70iO 713 70.5 703 68.1 65.9 66.8
3i5 59.9 64.9 68.1 682; 68;9 69.9 71s5 727 73,0 73-6 72.5 7i,2 693 67,3 62?0
400 57.0 62.2 65.2 64, 67,6 676 2 69.2 69.5 69.9 70,9 70.2 69,5 67.5 655 608
500 57.7 62.7 68.3 68.3 68,1 68.5 68,3 69,3 68,8 70.4 70.0 69.7 67.0 63.0 58.6
630 55.7 61.0 66'2 66.3 65B8 66.8 66.3 67,5 67,0 69.0 69;3 68:6 66,9 62.4 57.9
800 56.6 63.5 66.9 66,5 67.0 67.3 65,9 65. 9  67.0 68:4 67,8 6714 66.9 64,2 58.1

1000 58. 68,2 71.0 69,8 68;8 68.6 67.4 662 7. 69.0 68, 67, 66.2 67.8 59.
1250 67. 79.2 76.3 79.1 75.2 75.3 75,5 73,2 70.9 74.4 74.3 72.5 73.5 79.0 68.
600o 54.3 63.2 70.0 67,3 66;6 67.2 64.3 65,4 63,6 65.2 64.0 65;, 64 . 62,6 54.3

2000 $2.6 65.7 69.4 70!1 68.3 66.9 66.8 65.6 65.6 67.8 66.4 68.4 65,9 66.2 57.3
2500 56.4 72.7 75;1 75,0 689 '*.i 68.i 66.5 67.2 68*6 68:8 70: 700 682 59,4
3150 53.5 66.6 72.3 72.2 703 6 .5 67.3 66,8 65.4 68.9 68.3 70 7.i 64.8 55.0
4000 51.3 68.,6 7.8 71,7 7i,4 70.2 67.2 66.5 66.7 10.3 69;8 70:0 69.3 65.9 54,7
5000 52.2 69.,3 74.4 72,7 72.6 7i.5 69.7 67.3 65.7 69.2 69.0 7060 68.7 64.8 54.0
6300 49.2 68.8 73.9 j718 71;4 70.4 67.2 65;9 65.4 67,0 67.4 68'0 67.2 63,3 51.7
8000 47.3 68.1 74.4 72.4 71.7 70;6 67.5 66.8 69.9 67.8 67.2 68,1 67.2 62.8 50.2
oooo0000 44.i 64.9 72-7 90;8 70;6 70,2 67.' 66.4 71,3 67.9 66.2 67,7 65.6 59;8 46.3

OVERALL CACCULATED 72.8 82.6 851 85,i 85,0 84.9 84.7 85. 85.8 86.9 85.8 85,4 83.6 82,9 75.4
pNDB 82.2 94.4 97.9 97.5 96.3 95.9 94.6 93,o 94.0 96.i 95.5 95.9 95.. 93.3 84.2



Table A-III.

FULLY TREATED MOD II BLADES

SCALE MODEL DATA

NOMINAL NOZZLE

100' ARC

72% FAN SPEED

1IK'B~tDP1I'~+!.SStR (t9 DEC17.90 7tMi'CT REL. LUI!.E 1WYT MMLOM NlbT INtit

.20. 4 . 6 , 70, _S., 9 100* io . 1%*, * 1Oi *, i-6I PWL.
ita U I 1 6.8 its 0 N W L.1 7so 3 21 . 8 29 24 73 0 75 768 7 0 9 4 .0

80 68.5 70.4 708 2 23 721 73.3 73,6 74.7 76.9 76.4 78.1 19,5 822 84,11
o ? ir~i -75 h5 777475 &letU iir

2S .3 ' 74.1 5,0 7 , t70 ;6 72.; 4 74,1 73-i ' 62 to' 77,3 78 _ ~, ,
200 70.0 71.7 74 1 74,3 74 4 t4.9 77,3 79,2 80,1 8,2 82 4 83 7 85.2 86 85, 130,8

101-r- -7706 O.r ~ si sj,52t -0-4* a #4-1o~ - --- , - ,52--, 5* *- e 5, , ~1359,
3 778 004 e 81 2 83,4. 8 3 84,2 85.4 7 ,4 86 ,7 , 9 87 , 135,1
So 77.3 7185 79 6 7 .79 ,0 7t- 83-3 78'8 85.7 84!3 82 * 0 -83 83,8 63a 819 132,2

800 73.7 6 97P3 444 o 63 0 78,2 78; 79., ,0 $ 6 811 81 4 99 749
,o0 o72.7 753 71,1 ,, 5,0 -v , 7;7 4 G , .o , 1,8 50,7 8:,5 ,9 1 ,1250 73., 75.1 76. 8 160 75 6 99.8 74,7 76;4 76,4 78.6 796 80.2 79.9 78.6 .6 127 7
t ,77 -e 81 6 0 7 jV5 55 7774t 791 ot - 7 12826_- , 0 I ,~6 1e2 74;,8 767,? "P 6 76, - 2

___n U i__S 0 _* 5 6 -' 6, i 79 3 -79 0,9 _ _-__
3150 84.2 64,1 92.0 86,5 870 8.4 80.5 79p4 759 8.0 800 0.0 84 8 852 84 1 4,6 15-lo .l- --Y - F 1. 2 -; -T T K 7 i 5 ,7+ W, 1 -"4 719 76 17. " . 17%I- .- '?7-~T1
_90 765.4 8412 85 8 a- 84 8, 4, 73j5 74;9 ~5,6 W7'4 78 s fs*+ ____ 1304

6300 v4 606.5 8.4 79 ; 2 4I
6,9 6 3 I 1ii 4 v -Jo 134P7

,So9--U-,2----- 1 --- , -- -.9 ?- I , ,3 ,
000 71.7 830 85. 822 80 9 75: 4,5 74,3 76.9 779 8,0 8. 0,4 75:? 131.8

T ;1,-- 2.3 , ,-s.7- s, 7,4 s 7 , , 4,, f 7 , , v 9--, 1~ 4

20o0 70.1 79.5 3 . o ?7~3 6,0 32 71.7 76,5 4,1 73,4 773 69, o 96,, 7Y 4,S.7
11v65L~ t oIG .?,, r. -6E1I -#974 T Yi -9,6-9 9,TS . 9

___ -- wND 104, 19 111 18 it- 0 ji184O 1 7 -02.9 1o5.9 f.itI~~



Table A-IV.

FULLY TREATED MOD II BLADES

SCALE MODEL - SCALED DATA

NOMINAL NOZZLE

200' SIDELINE

72% FAN SPEED

FULL SZE SOUNb PRESSURE LEVfLS SCALED TROM MODELC - TA (59 DEG V; 0 PERENt REL MHUN. DAY)
50 61.5 70.1 72.6 72,0 73;7 73,9 73,9 74'1 75;17 763 t5,5 75,3 74;5 73.9 70.6
63 63.0 67.4 71.4 74.3 75.3 75.6 7171 73,5 72.5 74.2 16.4 74.5 73.6 73.3 70.9
80 58.7 632 65,9 668 6683 69,3 71.7 72'4 73,2 7s,8 75;2 76;4 76,2 76;8 73,6
i0o 59.3 642. 69.6 71,3 7213 73,8 766 78 7 79.4 81,1i 80.6 80,8 a0.6 79.6 75,0
12 64.8 70.7 7613 78,3 79.7 80,8 83.3 85,0 85.0 86.3 85.5 85,1 84.2 81,4 75.5
160 66.7 73.2 76.9 98,6 6822 82,2 82,5 83.5 84,7 86.2 84.8 84,8 82.8 80,o 73.9
200 65.4 72.3 75.3 75.9 77.6 77.9 79.4 79,5 81,8 83.0 81.3 80.9 78.2 75,.4 69.6
25b .8M 71i. 74.7 *31 77 0 75.9 82.5 78.1 8479 83.1 80.0 9617 -78.9 761 76.4
3j5 63.5 705 75;3 t8;t 809 80.8 195 83*1 81.1 O48 81 6 80;9 78,9 771,711p
400 61.8 6.9 72,2 71, 741 76 7 772 78 78.1 79,6 19.4 78 3 76.3 73 5 67.9
500 60.7 67.;5 70.9 71.6 73.7 76.1 76.3 77.6 77,7 78.7 79.1 78.2 75.5 71.6 66.3
630 60.6 675 71'5 72.5 7-37 3 74.3 73,7 755 '75.14 77.i 4 76 77.4 767 74.6 70.6 66
800 59.5 68.0 75.6 72.5 74:4 74.6 14 8 7446 76;1 714 755 74,7 73.3 70;6 64;7

i000 6i.1 70.3 771 ?8*2 77 6 140 74i. 73.9 75.7 ~t.5 76.2 75*5 73.o 72, 8 65.5
1250 62.6 72.;7 775 76 7 75 6 76:4 73.6 73;8 73.5 *5.4 75.0 75.7 73.6 71 .8 64.0
1600 70.6 79.5 86.3 B2.7 84.5 83.8 -79,4 78;3 74.8 1795 77;5 8.1 79.5- 760 76.9
2000 58.9 70.4 7.2 78,5 7677 5.5 74.7 73.7 73.7 f6j1 4.:6 75 i 72.0 7360 6312
2500 61.0 75.2 799 .5 75,9 76,5 12.3 72 6 73,8 7460 74.9 74.6 72.8 7J13 63'6
3150 61.6 74.5 82.9 83,3 81,2 80.3 77,2 76.0 75,2 76,4 76.0 78;8 76.0 74.0 63.2
4060 56.0 74.2 19.7 8;3 78,25 77. 74.6 73.8 73,4 75.5 75.5 76ti 72.8 70.8 60.2
5000 57.1 74.7 80,0 7899 18,9 f7I5 75s4 74,0 72.9 16,1 1760 78,1 73, 704 60 1
6300 55.1 742; 798 78,2 78,0 77.3 14.8 73.5 7318 4'.5 73.9 74,6 7,g. 68.9 57.9
8000 53.5 72.3 79.8 78.3 78 4 77.7 75.0 74.1 77.2 75.0 73.9 75 1 71.4 67.4 55.8

(b0bb 19.8 68.1 77.8 B6,7 17 a 7f 75. '73,8 "78.3 '752 73.i 75,0 7 .5 6414 5C.3
OVERALL CAL~ULATED 76.7 86,2 92, 9 4 92.0 91,8 9j4 91.9 92.8 94.0 92.8 929 9 88.9 83.4

pNb. 87.9 98;7 16 5 6 3 ±04 7 i4 4 .2 102.3 101.8 102.0 163.2 162.5 i63.8 i6 .2 99.6 b 1.2



Table A-V.

FULLY TREATED MOD II BLADES

SCALE MODEL DATA

NOMINAL NOZZLE

100' ARC

847. FAN SPEED

7c~rU1sUUrM8AsUUR l I.E~eEL57 9E7 71PEUNWWLar Y-AIL5RO Z4LE REU11NUWA1TJI I!

,20. 4 4 1100 0 0 '50 1 6.t0 01 ,0. ia.OWL

,4 784 79,3 6j ! 157 82L2 4 89,9 93,6
Ba 2,4::l~.b0 2. 0 4 1,~ --. ---- --- ". -- o 132' , 6

#172-1-1A 9'6 at 2 41 -- "ti~ 6'13 1572.1. '9 ,36 6,3 76 .5ts 82 9 Sa 7 3 131 85,90'3 1311,_9 3

D, W. -4~6 8~0__60.3 76 782 4- 19' 84 0-4 8T.4 86 81Op

77, I , t5 6 80,3 81,9 83,2 85;7 861 $8M P, 929 Oj4 _ 135,5

-.r81 U11T 981j411y5 - -o--a -ilr- ; -- e1T0 O W r ~ J l941-3 6- T41 ,7
-gyp--iD aO , 8 n'/, e o4,?o e3 p oieo
x 5 08 4 094 a73 86 9 6;2 470 86,6 9j;4 01 5 92, ,6- 9 2-9 91;0 13

e ;u e;o :, i;8 ---i -ai -7_ 6.- , 0,o eoi-a,; I i7 oa-sa l -ea] _ e
9~~S ................ 60;

0 83.3 87.4 92 O93 899 s 8,4,7 83,6 50 i, 8 8 92,1 879,, 9,$ s 64 set

I TM7 1Wlrs V '0, 1 Y~t ~IiTCrltV681 T7~9 9, 9ji 3 al- s 81 8T~j 57' 7-9-- --- - 0
78a8i 3~ j, 56 02 1 850 61',0 WeO $1 877 ofj 871# 84;0 ~ S,;a 6a 04 014 8345 G5S 85J 84 a Iists

p ___t? -3. -86 4 -15,
i ;, ., -, , , o - 6,M 843, 86:1 8,,65, , . 88,5 84,9

"2'9 0' 80:4 834 as 5 oft.; 89 81. 85-2 85':14 as 9 3

5 1 78- -- -6 _e2.8 144-8-7 84.31-6 4 -84'p -83 0-

S79,7 83A90,1 '92,0 89,6 87,9 163,8 80,6 84t6 80,1 8614 86,1 8517 49 , a 850 7
$ -8198s. ,iaS, q246-,3-282 - 113 81,3 11.7984,0 3S4, 8,2 18 83'i p15,98 -06.273 9.t i3', !0,0 ,i !

Io 81.4 8 893 9 07,9 5s. 84,0 81. 1.7 6. 85.6 8 8 8. - 139*0

Ii478.I "13 .C~ 0j3 19~lS ~01II 68 ;s 1 3 ?2 _814i9 -W4:6 85:4 6 58j6 5,_62

5000 80.3 818,7 90 1 88,0 64t? SC;4 83,4 822 82,8 8 7 83,0 $39 8.' 841 83 136,2

3 '0 78.6 16.1 19, 8 9 32 8 B . " 6 84,1D --045 --a 5 83j4 873 89 15,j 1-377-- 8-6 '66il 3e,---e4.5-0--tj -.3-

8000 76,9 883 91,0 8,2 87,6 83, 838 ,6 6 38,4

0 9  5 4 -9I 188- 1 9  * 834 B49 83i4343 I W4

-_ 749 86.17 8 8r 8 $5 5 85~2 83 8 9 78;4 863 808 628 8 29 2 93 1010
1 -74, 8. ,, 3 19,2 1 9,4 0

20000 72,4 82,1 
.9 $.

-1ytm tofh-.j U .9- ,813 -.- , 9'5 98j697;6 -98j4 -j -6l0,4 j00,4 -O- Is- 101 t
"a -1 -6 1, 962 983 9ol jjt2J01

OVERALL CACCULVt6 0 93.5 '99.0 102, 1196 1121 7 oi9 il i03,2 i 2* 151

--- --- N4 .4 1 3, i14 112.6 jig 05 - 0 90 hi --I -.4 1. 1 j2'2 i,23 4 jjCi1-- Nbe : 9f it in 0 aigt zll r I it r



Table A-VI.

FULLY TREATED MOD II BLADES

SCALE MODEL - SCALED DATA

NOMINAL NOZZLE

200' SIDELINE

847. FAN SPEED

FULL 'SIZE SOUNb PRESSURE LEV"LS SCALED FROM MODEL DAT A t(59 DEG0, 90 PERCENT REL.,HUM. DA)
0 66.7 68 2 708 413 f767 (6,9 77.8 1872 78o9 86i2 790 19f9 i0I 80 t 70O
63 65.4 68.'7 77,4 79 1 278,6 754 160 78.1 77,6 79,4 8,2 81 5 919 9 4 77.0
80 620 67.3 710 2,5 734 4,0 76.1 76,8 77.7 80.3 802818 89 82,879
I0 63.6 684 72.8 74t8 76:3 .5 79.6 81,4 8246 84 6 84.3 8S 5 8S,9 85.9 80.7

125 70.8 787 81,3 83;9 84 5 86,3 86.1 90,3 90,2 93,0 93.5 91 7 90 4 87*8 827
1b 7i 8 $ 82,O4 85, , 854 61 87.8 90, 2 89,5 89? 4 esi 85,
200 76 80.2 81,9 83.1 829 85.3 86.4 88.6 86. 86.0 83.9 81.6 76.3

9s0 71-8 eoi 84*2 90 1 87,8 84i2 839 82!9 8492 8908 86.0 88:9 84-3 822 75!9
35 7140 80.1 86,9 6,6 89,4 91,8 84.9 87,9 87g 9*o,7 88,2 86, 841 84,2 76,i
400 66,1 73 7, 78,4 81,7 84,2 81i8 83,3 84,4 85,6 847 04,4 8 79, 72,8
S00 70.1 76.1 77.3 83,0 86.1 90.7 86.7 85,5 87,5 85.6 84.6 84.4 82.1 78.5 73.5
630 67.9 75;3 832 64.2 83,2 80.4 842 84,5 86.2 831i 83,8 83:2 81j9 80.5 7j 7
680 66.8 173, 85,3 82, 85,4 86,5 84'5 88i9 83,4 83.2 820 81i 2 79.5 77,4 70,3

1000 66.7 75.1 84,6 88,6 87 3 86,3 827 79 .7 83.5 84.6 84. 824 802 80,8 72,0
i250 64.3 73,2 82.4 86.5 86.0 84.2 80,6 77.6 81,4 82.5 81. 80.3 78.0 78.5 69.6
j660 67i 7684 82;3 84;3 89;8 84;6 80,7 80,2 80;, 8j;2 81,4 81j3 79.2 77,j 72,3

S2000 67.2 78,9 89,2 85.4 86.9 86,1 84.6 83.7 80,5 85.9 83.5 8i.7 8~3 80.7 73.8
2b00 63.4 764 84.2 85;4 85;8 84.6 84.3 82,2 80,2 842 82,0 81:4 78,6 79- 7t6
3i5o 65.0 79,0 83,8 83,8 81.9 84,5 82,0 81,0 81.4 79.8 80,2 79;7 76;6 74,7 67.7

4000 62.6 75:8 82.8 85,0 85.8 8666 85,3 82,7 79*0 8~.5 80,4 82 8 77.8 74,9 66.0
5000 60,4 78,2 84,5 84,0 85;0 87,4 85,1 83,2 80,3 8.,7 80,8 80;9 7t.3 75,5 65.2

6300 59.7 76.7 83,3 83,8 84 9 86,1 83.3 80.7 78,4 81.2 80;7 80.6 76.1 73,7 63.0
8000 54.8 74/7 81.7 82.i 82,6 83,4 82-1 80,0 77.3 78.6 77.9 78:1 74.4 71.0 59.2

ib000 Si.3 s 80,2 80;6 i8;8 s, 605 78 ;6786 8 78.4 17,7 78;i 13.i 68,3 54,9
OVERALL CACULAED 8190.6 9 96,881 98i 98,9 99 4 97. 97,4 97; 99,8 98,8 98,4 96.6 95?j 89.5

po 90.6 1 .id9.7 110.2 i0 .9 111.3 109 .7 108.3 1o07;6 169.4 i68.0 108.5 165.4 104.3 96.9



Table A-VII.

FULLY TREATED MOD II BLADES

SCALE MODEL DATA

NOMINAL NOZZLE

100' ARC

TAKEOFF

NODE SOUND PRESSU Vi e-7U59 DEG. 870 PERCENT REL, HUM, AY ) - ANGL-ES ROm INLET ZN DEREES (iNDFRA-A-)
$* .* 4 * _ 6 .o 0 * 0* • _ i, 2i ).- r , i t S.  4 s . 60. PAL

MC. t 4. T1. 4 2)T2;79) C 1
A 8. 1 42_ 18 78,20 8,2 *. 80.6 812 ,3 82,6 84;1 a 9 96;9 ,3-6-37 4 2 7 3 T E 8j.1- 1.4 12,9 12,4 84 -- 9j 961 is ,9

80 73.8 75.3 716. 7.1 79 4 78.9 800 80 6 836 83.2 85.3 8N 91.6 93.9 134,3

129 76.0 191 994 .19 4 8,10 78, 7948 : 8 4. B 19~i Vj.2 133.1-160 87. -*' -- *.- -4 f 07.6 8i8 -9-0. 9-4,2 V .4 1114

200 75.9 780 794 80,3 ,016 808 82.9 84.4 85.8 883 889 91,9 94.1 96, 95.2 13,9
S-2 84 8;--7j-6 V-6- 5 _ 87,7- 895-- 899 9.6 -2 1 9513 96.7 97,6 95.9 42B

85.487 895 9g,9 89 2 923 8.7? 93, 0 9.6 99!o 963 99,9 98,8 97,9 96,8 14,150 - g a. O 8 -86 4 5 7-O69 8 76 891 ,9 92.3 9i -  92 9. 92,3 0 ,3
Sg 83.2 856 86. 86.4 85. 84. 85.2 86.1 87,5 9.5 90.3 92. 94 929 . 7 138.9

9s g!, .90 -3 5 94,0 92.0 92?7 92,3 93,1 91 0 43.1
8OD 89.7 91 1 9416 9 95_4 97?9 95.6 94,5 96;6 900 89,8 9 9j. 9 95r, 9 .5 144,4
00 *gg 0 - 8 , 6 8:09 0 9 j1 , 92: i 916 896 9 4 9 90 89 0 3 14120 81.3 82 .;3 85.4 90 .902 88.5 85.j 86 ,6 86 .1 8.0 88.6 89.3 905 87. 88:8 138.460 ~-~~66 2 -9- 8 - 8-O -5 4,9 85.-3 3--84B 84,0 4.9 8573 87,2 87:9 88.2 892 88.2 136.9
"'0g 80.4 84.1 89,3 3 8 5,5 859 829 85.3 87, 87,5 88,5 88.6 88,6 86,1 137,5

200 8 5 7.0 91 87a 8 1 94,1 89,4 89,3 84.5 86, 87,3 90,2 89.5 9.5 86.2 14
3150 82.3 87.1 930 89,3 91r, 89 0 87.3 86,5 84.1 85.5 84.7 87,2 87.3 877 85.5 3
-4 40 82.1 89. 7 97 945 9416 92.7 90.4 88,2 86.3 88*4 87.6 90:i 89. 92? 89.6 142.6
5O00 822 89.6 949 9i4 90 990*5 85,0 87.3 83.9 86,6 86.1 86.8 86.0 87, i  85.1 13919i3o 80.6 774 92.4 92 2 92 2 92,i 8.8 817.2 83. 85,6 84,6 88,1 86.7 86,2 83,5 140,4
8000 78.3 89,1 92.9 90,6 90. 91. 87.3 85,8 83.9 85.8 86.3 86.7 86.0 87,3 83.5 140.4
i 7 1 V83- 72 915 897 89'5 893 -7;2 84s3 81.3 84.5 84.6 85:7 5.2 85,5 -8.f 13 i9

j2900 75.8 862 90; 2  87t3 872 87*0 84,s  82,6 80:3 80,4 82.8 84;5 83*9 83,8 80,7 139,3
16600 75.0 84.4 8.9 86,i 85,6 84,8 82.4 81S 81.4 82,3 82.3 84.8 83.0 82, 7 9. 140,0
20600 72.9 81.4 80.2 83,2 82.6 82.2 80.3 78.8 80.8 81.4 81.5 83:4 81.9 80. 76,3 140.5

'OVERALLi S4URED 97 10T105,1 103,6 -103 4 ;b 4 . 9 12-i2 102.6 102.8 14,6 03;5 i o5.9 1[6,1 107,4 106;8OVERALL--CAC(jLATED 97.0 iog; 164.8 16031 103f 14.5 102.1 102.1 102.2 104,0 102.9 105.0 10os2 1065 to05.9 154.4
"8D *0.1 -ij -2 iiG0 i16.5 116 8 ij6.5 1j4b 113 3 112. 4.1 35 i i' 15.3 W 3 jil,j IJS; i



Table A-VIII.

FULLY TREATED MOD II BLADES

SCALE MODEL - SCALED DATA

NOMINAL NOZZLE

200' SIDELINE

TAKEOFF

S rULL;size ~SWUNB-PRESSUE-LEVLS SCATLEDOR14n ODEL BATA (9 DEG ~ff7 PERCETR L RHUm; m Y)
90 O7 .5 71,0 71. 9  76,4 78.3 7 8 y 99 2 80, 82.3 81:1 8.8 822 83 80*"0
63 66.2 71,6 75,3 750 777? 77.8 78,3 89 8 0 0 83,1 80,4 81,9 8;?, 82,7 605
80 67.0 74.1 78.5 74,4 76 8 78.0 79.0 80*2 82.3 86P5 83.0 85,4 85,8 87,4 83.9100 65.2 71i 0 74 8 77.3 :781899 77 . 83.9 85i B 7i 87.1i 88.9 89,6 89.8 84.5

i25 71 1 77.0 81"6 846 85 0 865 86.5 87.0 889 8922 4924 90.9 923 92.1 90.6 85.0

78.5 81.2 8382 86.3;11 86 9 1 84 87, 86. 8 .0 :7
~ 7 ~,7- 78 --8a5a 83 83;3 7-- 835: 844 854 86.7 8902 88.3 89r.2 8.4 85.4 7 9~
3"5 77.9 85.4 890 9oP i 91,2 91i8 -920 p2.3 92,3 92,7 89,9 89,4 87.3 86 0 79,3
400 777- 85.4 89.6 86,9 93,2 96,6 946 93.7 95.7 88.7 87,7 88,5 86.7 8784 78.5S00 68.8 76.9 81.8 86.2 87.8 94.4 909 91.3 90.7 88.2 88.2 87.3 85.0 81.2 75.2

-630- 68. 74 3 -e. j 873 87; 9 87 0 84, 85 7 85, 86;.6 86.3 85:8 85.3 -79.8 76.3
800 67.6 78,40 846 83,0 82,6 83.9 82.0 83.1 83,9 85,8 84;9 84;4 8218 81b0 15,5
i000 67.4 76,4 83 8 4i 87 6 84,0 84. 820 .143 86.4 85,2 84,8 83.1 803 731
1250 73.2 78.5 85.4 84,1 86.7 92.6 88,4 88.4 83,5 85.1 84.9 86 5 83.9 83.1 72-9
10- 707 -78 4 87.3 855 -887 ?-9504 862- 862 -830- 8'4 82.7 84 3 8T.-i 817 8 f i.8
2000 68.2 81.i 91.7 90.8 92,2 91;2 89,3 87.3 85.3 86.9 85.2 86.4 83.4 83.4 7S.6

60 67.7 o80S5 89.0 884 88;9 83,9 86#3 82.8 85 0 83.6 82:9 80 i 78.6 -70.7
105o 65.7 78.1 86,4 88 3 89:8 90.6 87-8 86.4 82,0 84.1 82.2 84;3 80.7 76.9 68.64000 627 79S 86;8 8 8.4 86 85 30 -844 83.9 828 --79.9 77,7 67.8
50@0 62.7 78.0 85.8 86,3 87;6 88*4 86.9 84.2 81,0 83,6 82.7 82,3 79.5 76r2 66.56300 P9.2 76.6 84.5 84.3 857 86.5 84;7 82,9 80,4 8.9 81A3 81.3 782 -74.2 64.0
8000 56.9 74.4 83.4 83.3 84.6 85.0 83.3 82.2 82.3 82.6 81.4 82.0 ?7.4 72.i 61.0

10000 52.6 7 T82 84.7 9 2B 4 32 1. -8o-8T 82f6 82.'5 81.2 81. -714, 3 69.-4 16,0
OVERALL CALCULATED 84.8 924 993 3 ,96 1013 j13',3 1012 101,3 101.3 i2,?7 0o7 1ji'7 I 0i, 985 93'0

PNDb 93.2 1043 112.2 112 i13. .8ij..0l 66 0.5 110.9 108.3 10;6. 99.3



Table A-IX.

FULLY TREATED MOD III BLADES

SCALE MODEL DATA

NOMINAL NOZZLE

100' ARC

APPROACH

MODEL SOUNVPRE5iESUIR LE.VELS (59 Do. r0 , 70 PERCENT RE . HU; bAT) - ANGLE:$ rROM INLET IN (PREES (AND RADIANS)
20, 30. -0. 50. 6 01 80. 90 100. iiO. i20. 130. 140. 150. 160. PNL

VREO. (0,35 )(f 52) (610))87) 51 40)(57)4171)Q.92) (2*09)t2p27) (244).262)'2f9))
50 74 6 6. 6 48..5 --69.0 r-%1* 69,4 70,4 71.0 7i17 71.4 72.0 73.6 76.0 76.8 121.4
63 6,4 "4.4 67.6 67.4 67.2 65.3 67,8 71.0 73 5 69.6 70.1 70.6 72.3 74.6 76.4 120.3
80 64.0 6'.1 79.2 70-4 71iA- M, 70,6 71,G 71.2 7i.5 72.2 73.6 72.7 74.5 75.0 L21.6
100 710 7. 1 77.7 778 1795 . 77P4 77 71 7 1177.0785 803 75*8 78.0 73*7 127.
12 64.9 65.4 , 666.7 66* 6 66*2 66,7 6.5 67.4 68.4 6 8 .9 69.3 7 2 .9 7 1 .8 L17.
160 659 67.7 6.6 11.4 6t 7'4 i S: 69.5 6(50 69.0 70.0 70.0 7215 71.7 73.4 74.6 120.4
200 69,2 73.5 79.2 82.0 82.2 .7 78,9 75.9 77.6 79.7 77.60 007 77.3 77.9 77.5 128.9
250 69.3 71.5 72.2 741.5 74 - 177.2 77,7 79,6 19.3 794 79.8 79.3 s0.3 78.0 127.7
35 71.7 73.2 74.9 75,5 7, 772 75.5 79,7 80.;3 8 0.7 79.9 79.9 79.9 76.5 125.5
8400 70, 72 . 7;.8 75.3 M. 74,0 73.2 74.2 75.2 75.3 74'7 74.4 79.6 73,3 124.4
500 69.7 71.1 71.1 71.0 -70; 70.2 71.0 70,3 72.6 72.3 72.6 73.6 73.5 73.5 72.2 121.9
430 71;5 73.4 70.7 73. 72.2 73 2 73.4 74.0  74.0 75.2 73.8 75.0 74.8 74.6 124.1
S 6.~3 7. 5 71.2 69.7 706 70B 71,1 71,.5 2.0 73'3 7 736 73.6 72.3 122.08 00 67,8 69.4 71.0 :67 7 .8 71.4 71,6 721 72.5 73;7 74.2 73.3 72.3 70.6 1212

1210 670, 7q.05 7. 3 6.4 688 692 0,4 10.9 72.5 73.3 73,2 71.7 70.2 121,3
1600 64;9 69.4 7?.8 69.3 60'.S ft4 670 66,7 68,0 68 . 9 70.0 71.6 71.8 71a 70.4 1201

2000 6q9 72.1 71.2 726 71 7 68,1 67,8 67.1 68.9 69.3 71.3 7.8 73.4 72.2 121.5
2500 79,5 86. 84.2 85.7 826 Ab 77.5 77.5 75,6 74.7 77.8 77.9 81.1 84.7 83.4 132.3
3150 6574 71.4 74.2 70.6 ~i 'WBe 65,6 66,6 66.6 67.9 68.7 68'2 66.9 70.5 68,9 .i9,6
4000 67.0 73.2 74.7 13"2 71 73 6 91 66.7 67'3 67. 9 69*1 73.3 73*2 74*i 704 122 1

7i,4 8g.7 S2.9 at.6 76.4 7 .5 69:4 71.9 7.8 71.2 75.0 78.2 76.i 73.4 27.0
6747 74 7;8 7.4 . .0 6585 67.4 67 69.1 . 78 77.2 73.6 70. 2.1

86000 67,0 77.0 7'.2 77.9 7642 3 68,9 67,9 69,9 71.0 72.7 75.7 76.7 74.5 70.4 126.7
10000 65Br 75~*~ 77*- ?S,6 *.7, ~*4 6893 6#2 66*8 69.0 71.4 73.0 73, 8 73,1 68.8 125*4
12900 6385 74. 7 .973' 'f.4 T*5 66.4 64,4 65*2 67.0 69.2 70:9 7i. 9  71 1 67.0 124.7
16000 6.77 72. 7.4 72,-74.i 65.0 63,7 65.9 66.0 676 70:1 70.6 6 6.1 125.3
20000 5. 0 70.1 70.0 65.4 0: 64.0 62,5 66,0 65.4 66.2 68.8 70.0 67.5 64. 126.3

OERALL MEASURED 8 92,7 49. 88 8.7 09.5 89.9 90.5 9.6 9
9OVRALL9 CALCULAtED 84. 6 869 7 87.69 880 8.5 89.6 896 . 9 13

PNDB 94.4 104.5 01 A.9 184.1 t02; 90.7 9505 98.2 98.3 100.0 100;9 102,S j5;t 41 2i;



Table A-X.

FULLY TREATED MOD III BLADES

SCALE MODEL - SCALED DATA

NOMINAL NOZZLE

200' SIDELINE

APPROACH

FULL 1X]z SOUNn PRESSURE LtYEFS SCALED ROM MODEL DATA (9 EG F 7 PHCENT REL HUM. DAy)0 609...69. 7,.4, 75.0 771 79.3 76.9 75 76,5 76.0 76. 7. 7, 71.4 6.6

63 51;6 59.1 62.2 63 9 6511 65*2 65.6 6,3 65.9 66.4 66.4 6641 64.9 6.2 61.5
80 55. 60. 65.1 68.5 69.6 67.0 68,8 675,9 68.4 69.4 68.2 69.6 67.2 66.6 64.0
0oo 58,5 66.5 74.6 79.0 80.3 76.5 78,2 75.4 77.0 78.6 75.7 77.8 72.8 71.0 66.8

125 5P,4 64.5 67.5 71.5 72'7 15.0 76.4 77,1 78,9 78.2 77.5 76.7 74.7 73.3 67.1
160 6t6 66. 6 9.1 7:4 7 76 77: 78.9 19.1 78.4 77.6 75.2 72.7 65.4
200 5,9 65.; 64 2.1 72;0 .4 74p0 72 5 73,4 74.0 73.3 71.5 69.6 689.2 61,9
250 5;.2 63.7 66.2 67.8 68.4 6899 70,2 69,6 71.7 17.1 70.6 70.4 68.6 66.1 60.7
3i5 59,8 66 . 79.7 69.8 70.1 7 2 72.3 727 73., 72.6 73.1. 70.5 70.0 67.2 62.9
400 56.4 62.8 64.1 6614 68; 6R 9 69.9 70.4 70.6 70.6 71.2 70.3 68,5 65.9 60.4
500 55,6 61.49 64.8 67.2 69.4 9 ,.4 70,5 70,8 71.2 71.1 71.5 70.8 66.1 64.4 58.4
630 55,3 62.5 66,~ 67.9 67;2 67 ; 67,8 6.,4 69.4 69.4 70.3 69.9 67.9 63.7 57.8

o 540 617 67.4 65.8 662 65:4 6762 67.5 68.2 68.0 66.4 6.9 57.7
1000 5 6.. 6.7 6.0 69.1 6 61 449 6.0 67.3 66.9 67.6 66.3 65,1 59.2
1250 66,2 77.9 80.4 82.0 80.2 19.1 76.4 76,6 74.6 73.1 75,4 74.3 75.5 76.2 70.1
1600 51;7 62.4 68.5 66.9 64;7 653. 64,5 65.6 65.6 66.3 66.2 64.4 63.2 61.8 55.2
2000 5368 64.Z 68.9 69.4 69.9 68.4 67.0 65.9 66.3 66.3 66.7 69.6 67.5 65.3 56.6
2500 56,0 71.7 77.0 76.7 73!5 & o 69,4 6 ,5 73.8 70.2 68.7 71.2 72.3 67.0 58.9
3150 52,8 65.1 70.8 71.5 69.7 K $ 67.5 66.6 66.1 67.6 69.5 69.9 71.2 64:3 55.2
4000 52,0 68.2 7 .1 74.1 73.8 t A 64.0 67,2 69.1 69.5 70.4 71.9 70.6 64.9 54.8
5000 50.2 66.4 72.0 12.2 71, 9 69.5 679 66,1 66.5 68.2 69.5 69;6 68.1 63.8 53.2
6300 44, 64.3 7U.2 0.3 70'9 67- 1 66,5 64.7 65.3 66.5 67.7 67.7 66.2 61.5 50.4
000 42,6 62.8 68.9 69.3 69.7 67 65,8 64,F 66.8 66.2 66.7 67.3 65.1 59.1 48.0

10000 39,3 59.7 66.6 67,7 68.1 66;6 65.8 64,6 67.8 66.5 65.9 66.5 64.5 56.8 44.5
OVERALL CALCULATED 71-6 81.5 85.7 .87,1 87.1 86.5 85.9 85.8 86.4 86.5 86.2 86.2 84,1 82.2 76.1

PND8 85,8 93. 9M.2 98.6 97.8 96.5 94.9 94,3 95,4 95.5 95.9 96.6 95.5 91.9 84.7



Table A-XI.

FULLY TREATED MOD III BLADES
SCALE MODEL DATA

NOMINAL NOZZLE
100' ARC

72% FAN SPEED

OE tSoUR S -SUNiE LEVELS (59 DEG, F, 70 PERCENT REL, HUM. DAY) ; ANGLES FROM INLET IN RiGREES (AND RADIANS)
, 00 40 50. 6. 8, 90, o 10, i20; 130, 140; 0 160 * ALS(0,3 )(0;2) )(0I. 87i0 l )(I12 . 's7( )(,9 2209 (2;270)2,44)(2t662)(209) )(

50 7P,9 72,6 71;6 72-5 72;6 71;7 74;1 75;1 75.8 76;7 77;3 78;5 80;7 84;4 87,9 127,9
63 72,7 70,0 73'7 76;7 74,9 71;9 73;9 74;9 76,6 76ji 77;2 78;1 80;2 83,6 86,8 127,6
80 s90 70,2 ?1:2 72,1 72;0 71$5 73,6 74,7 75,4 76.3 77;3 76,4 80,2 82,7 84,5 124.6
0oo 72.4 74#6 ?3.6 74.2 74.6 74.1 75'0 7i!3 75.6 75;9 772 78;0 791 808 81,5 1203125 76,1 721 74;6 75;9 78;1 74;3 75;1 75;i 76:2 74i9 788 76;8 78;9 80;0 81t6 126,7

160 686 68i8 0.,2 69,6 70.2 69 5 71.5 79;6 73,9 75.6 7168 793 80 7 83;1 84,4 124.5
200 6? P 7,0 12.6 73.0 73.9 73 8 76.0 71;5 78.5 80;1 82 0 836 85.2 87;0 86,8 139,5
250 70,2 766 784 794 79;8 787 809 82;2 83,2 841 856 862 8714 88;3 e7, 13 5
15 7." ?70,5 0;2 80:0 82;2 81 8 82,3 83;2 83,7 8503 a 61 87,0 86,9 80 83 1854,,3

?00 7,1 76t4 79.1 78;2 78.7 78 5 79;6 79;8 80.8 82,0 82;7 83;3 82;9 82;8 81,5 130,8900 75,0 76,3 15?8 75,2 74 9 74,7 7 ;5 76;4 78.1 79 3 80;4 81;7 82;0 82 0 81,1 128,6
30 742. 77,7 78.6 7083 78.9 79,8 80,2 80;6 81.6 81,7 82.7 82,3 8208 83,0 81,0 13,0

POO 72,9 ?5,3 16;3 7p56 77,0 76 9 77;6 78;3 79,4 79;7 80;9 81;7 81.5 81 3 79v3 12?,2
1000 75,4 77,0 76;8 77;1 i78, 780 78,7 79;. 80,1 80g5 820 82;2 81, 80G7 7687 130,01250 724 76,5 7r,8 79.0 76.8 76.3 75.9 70 78,1 786 804 81.4 807 7,9 77.4 18878006 8074 8174 0'7 9,9 77,47624s
1000 7293 7311 76 0 75j3 74;6 74;9 74.3 74;8 76,1 76;8 78;6 793 79,2 78s2 77,2 127.02000 72,9 74,7 7917 770 76,7 76,0 74;4 73;3 74,5 76;6 76;7 7869 77.9 7719 77,0 12?!12500 74.1 81,7 85;8 872 78;.3 7710 77;0 76;4 76.0 77;9 782 79.8 79,1 79:1 77,8 131.23150 8% 94,8e 100 ;0 1019 87;7 86.2 891 a86, 859 89j9 84,8 87,5 85.0 85;7 86.4 144.3
400 70,b 78;7 81.6 82,5 80.0 77.9 75.6 74.2 751 7509 76.6 80.2 78'8 8118 77,6 129,7
5000 72,4 1i,0 §4;7 81.5 78;8 76;8 73,9 73;8 75.4 76;2 76;2 79.4 78;6 79;0 76,5 12;,7
6300 77,5 84,8 8,9 88;5 84;6 82,7 83.0 80,6 75,9 81;5 81;8 83;7 83.4 84;3 81,0 139!.8000bO 71.9 83,2 84;7 82.;5 81,5 78.3 75 7 74;9 75,6 76;9 78.6 80!6 79.4 793 76o4 131.9

10600 7t0 832 85;6 83.5 81i2  78.1 77 2 7';1 
75.1 77;4 80:2 81:1 79;7 80;0 77,0 133.2

100oo 6909 81,8 ;~;8 81.5 80;9 76.6 75,9 73;8 74.2 75;8 77;8 79. 1  77'7 78;8 75s2 132,8
16000 670. 80,2 82,2 80;2 79.4 75;5 74,4 72;4 7351 74;7 76;3 77;8 76.1 76;1 73.8 133.3
20000 60,2 ?773 79'6 78.0 77.3 73.7 73.3 70;2 72.9 74,2 7512 77;0 75'9 7402 7200 1342OVERALL NMAUAED 90,6 98,1 102.7 103.9 95,4 94;2 95:1 94;5 95:0 96,4 96;6 97;4 97;5 9862 97,2

OVERALL CALCULATED 89 0 97,0 101;3 10 27 94.0 92.5 93'5 92;8 93,1 95.0 95;0 96;2 96;2 97;1 96.9 147,7
PNB 10,t 12,1 116;4 It,76 108,2 106;8 io82 10 ;8 106.7 109;4 167;5 109.5 108.3 10o90 108,6



Table A-XII.

FULLY TREATED MOD III BLADES

SCALE MODEL - SCALED DATA

NOMINAL NOZZLE

200' SIDELINE

72% FAN SPEED

FULL S1Zt SOUND PRESSURE LEVELS SCALED FROM MODEL DATA (59 DEG F, 70 PERCENT REL, HUM, DAY)
50 62.3 68.0 69;3 71.4 72.9 73;1 74.4 74.9 75.0 74.9 75.5 75#2 74*8 74.3 71*4
63 65,8 65,4 70*2 73.j 76,4 73,3 74,5 74.6 79,6 73;9 7710 74;0 74;5 73;3 712
80 5e,1 62,0 5*;7 66.6 68.4 68.4 70,8 72;1 73,2 74;5 75;0 76;4 76,2 76;3 73,9

1 0 59,2, 641 P80 761 7 20 72;6 753 77,0 77.9 79;0 801o 80;6 80.6 80b; 76,1
125 64,3 69,6 73.8 76.4 77.9 77.5 80.2 816 82.5 82:9 83a7 83;2 82,8 81;2 76,2
i0O 66,2 71.3 75;4 76;9 8;3 80:6 81.5 82,6 82,9 84;1 84;2 84,0 82,1 79'8 74,2
200 64,0 71,1 74.2 75;1 76;7 77:2 78,8 791 80,0 80.7 80;7 S0,2 78,0 75 5 70s2
250 6"s5 f~89 70'9 72; 0 721 73;4 746 7i;7 77.3 78;o 783 78.5 771j 7415 69,6
415 62,4 7o,1 73.6 75,0 76.8 78.4 79,3 79;9 80,7 804 80,6 79;1 77,8 75,5 69,3
400 61,0 67,6 71.2 72, 2  74.9 75;6 76!7 77;5 78,5 78;4 76;8 78,4 76-4 73;6 67,3
500 63,2 69,i1 1.6 73.6 75,8 76.6 77.8 78;7 79,1 79, 7979 78,8 76,5 72;9 66,5
630 59,9 6815 72.6 75.5 74.5 74.9 75.0 76s2 77,1 77.2 78.2 77'9 75,4 71,9 64,9
o0 5,$5. b5,0 70;7 71;7 72.3 73,4 73 3 74;0 75,1 75;: 76,3 75,8 73:8 70;0 64,4

1000 59,9 66,4 742 73,3 74.3 74.5 73.4 72;4 73.,4 75;0 743 75,3 72,4 69;6 63,9
1250 60,8 73,2 9002 83;5 75'9 75.4 75,9 75-5 75,0 76:4 75;8 76;1 73;5 70;6 64,5
1600 68,5 6.,2 94;3 98;2 85;3 84;6 8810 85!6 84,9 88;3 82)4 83,7 79'3 77;0 72.7
2000 61,6 699 75,9 78.7 77 6 76,4 74,8 73;3 74,1 74;4 74.2 76,5 73.1 73;0 63,6
2500 58,0 719 788 77.6 76,3 752 79 72,9 74,3 74;6 73;8 75,5 72;7 69.9 62 1
3150 62,6 75.6 2;.9 84.7 82,1 81;2 82,0 79;8 74,9 79;9 79;3 79;9 77:4 75;0 66,1
4000 56,3 73,6 78;6 79;0 7961 76:9 74.8 74'2 74.7 75;4 76;4 76'7 73;2 69;7 60.7
5000 5i,4 73.9 79,9 80 1 79;3 77:3 76,9 74;9 74,8 76;5 78;3 7717 74:0 70,8 61.4
6300 53.2 72.1 78;2 7814 79,4 76;2 76;0 74;1 74,3 75;3 76;2 75'9 72,1 69;2 58,6
800 48,9 70,2 76;7 77.4 78,5 75.8 75,3 73 4 74.4 74;9 75,3 75.0 70;5 66;1 55.7

10000 44,9 666 74;1 75;7 77 0 74;8 75,1 72;3 74,7 753 74;9 74,7 70.4 63;5 51,7
OVERALL CALCULATED 76,1 8603 ?56 99;0 91:8 91:1 92;5 91:9 92,1 93,5 92;8 92o7 90.0 88;8 83,8

PNDB 86,i 101,2 108;2 110.9 105,0 104:0 105;0 103;7 103.5 105,6 104,0 104;3 101;7 99;2 92,1

C



o

Table A-XIII.

FULLY TREATED MOD III BLADES

SCALE MODEL DATA

NOMINAL NOZZLE

100' ARC

84% FAN SPEED

MODEb S9UNB PREOSR4i LEVELS (59 DEG. F, 70 PERCENT REL, HUM, DAY) ANGLES FROM INLET IN DEGREES (AND RADIANS)
20, Joa O., So. 60, 70, 80. 90, 100, ii0. 120. 130. i40. 150. 160. PWL

REO. 35) ( 0,520)(OO)(. 87)(1,s) (i,221.40) (1 57)(1.75)(i.92)2.09)2.27) (2.44) (2.62)(2.79)( )( )
50 77.7 75.9 74.4 16.2 76.4 75.6 78.4 79,3 80.6 8.68 82.4 83.6 86.5 90.9 94.9 133.8
63 73.5 73.4 75.4 75.7 76.8 75.5 78.j 79.3 61.5 8j.3 81.9 83.4 86.5 90.7 94.5 133.6
d8 73;3 74.4 75.4 76.8 76,8 7f94 78.8 79.4 80.4 81.6 82.9 84.2 86.6 89.7 91.9 132.8

100 75.4 75.3 76.3 17*8 7862 77.8 78,8 79.4 80.1 9j.2 1.8B 83.6 85.4 87.7 88.0 131.5
i25 81,0 75.7 79.9 82 6 82.5 80.4 76.7 87,7 77,8 82.6 8j. 86.1 8.S 86.5 88.5 132.6
160 74 5 73.7 74.9 76.1 76.5 75.4 76.6 78, 78.9 81.3 7*8 7 907 91.5 133.2
200 74.0 75.4 77.3 78.2 78.3 7v-4 81.2 82,4 83.6 85.7 87.3 89.5 92.0 94.0 93,1 136.7
250 79,2 80.7 82.7 83,9 84.6 85,5 b86, 87,1 90.4 90.6 92.0 93.7 94.7 93.6 139.1
315 82 8 3.0 01.5 804.5 BEC 85,5 86.4 87.5 89.4 90.1 91.5 92.6 93.0 91.6 138,6
400 8.*2 83.1 84.4 82.2 82.2 BU.6 02.9 8 .9 84,7 85.7 86.5 8716 88.8 88.9 87.9 135.4
$00 77.4 78.9 80.1 Bi.8 80.8 8O.0 82,0 87.1 82.9 84.6 86.0 88.0 88.8 88.5 87.7 134.6
630 79.7 82. 4 87.5 4.5 84.9 87.7 8868 87.5 89.7 88.3 89.2 88.5 89.6 89.2 87,6 138.1

800 74.3 81.? 82.5 83.4 84.1 82.6 83 - 9 85.0 85.3 86.5 87.6 88.7 88.8 87.7 85.8 135.8
, .479.5 82.4 83.0 43.2 83;1 82.7 838 84 4 85.3 A6.4 67.6 881 87.8 86.4 84.6 135.5

10 789 80.. 8.6 4.5 83.3 82 4 829 84.7 84.6 86.4 87.4 86.9 85.5 83.4 34.7

j600 77.4 78.4 8.-6 84.7 82.0 0. 91-5 80*8 82.4 83.2 85.0 85.5 85.1 84*2 82.4 133.7

00 78.j 78.8 8.43 82.1 80.6 81.7 78.6 78.9 8.i 82.3 82.6 84.8 83.5 82.9 83.1 132.3
2500 7R257 B 82.7 82.0 81 4 7 94 79,8 80,0 80:5 81.8 83.1 84.7 83.8 83.2 81.8 132.4
3150 82,7 93.9 91.5 B80 89.6 86.6 8*,6 83.9 86.9 86.4 85.4 87.7 90.4 86.6 139.1
40100 81.9 85.s P22 90-5 89.2 89.1 86.2 84*1 82.9 84.9 84.9 86.7 86.6 89.5 85.0 138.5
100 7 .0 83.1 88.6 86.4 86.5 86w6 83s2 82.6 820. 82.0 81.7 83'9 82,9 82s7 80,2 135.5

6300 79;0 88.2 90i 90.1 *7*5q 874 88.1 84,8 822 83.3 85.5 86.7 85.1 86.1 83.0 138.3
8000 77.3 88.4 86,6 88.9 647 85.9 84,4 82.r 82.7 83. 860 844 84.4 81.8 136.2
ibo 75.9 86.2 8G.6 87.1 86-2 8 X9 844 8.6 80,7 82.0 83.5 85.3 83.0 838 80.7 137.4
12500 73,2 84~. 86.5 85,1 ;i r;i 82,6 79,9 79.5 80.1 81.7 82.4 81.1 81.9 78.9 136.7

16000 7.6 82.7 84,8 82,9 82.7 ~t,,9 79,8 77.7 78.5 78.9 80.5 81.3 79.3 79.4 77.0 136.8
10000 69,2 79.7 82.1 80.6 s80.1 77.4 78,1 75,4 77.7 78.2 78.9 80.2 78.6 77.0 75.0 137.4

OVERALL MEASURED 94.7 99.4 102.5 101.4 100.5 100.2 99-.8 99.3 99.9 10i.1 102.0 i03.3 i04.1 105.6 104.4
OVERALL CALCULATED 90 97.2 109.5 99.4 98.5 08.2 97.8 97#2 97.8 99. 99.9 102 i02' 0 103.2 103.2 150.6

OUS 105.6 110.2 114_6 10.2 111.8 1 .&8 110.3 1089 109.1 111.0 111.4 114 112.9 114.4 112.1



Table A-XIV.

FULLY TREATED MOD III BLADES

SCALE MODEL - SCALED DATA

NOMINAL NOZZLE

200' SIDELINE

84. FAN SPEED

FULL SIZE SOUND PRESSURE lc LS SCALED MFRM MODEL DATA (59 DEG. , 70 PERCENT REL. HU D0AY)
50 65,3 68.7 71'9 750 765 4 7862 7,9 7', 8o02 80.1 80.8 1i' i . 7.
63 7nt7 69.Q 75.5 19 8 80.7 79.3 76. B2*2 77.2 $1.6 79.5 83.2 80.7 79.8 78,2
80 63,9 66.a 70.5 73*.2 4.7I 14,4 76t0 77.7 78.2 80.2 81.1 82.9 83.3 83.9 81,0

i00 63,3 68.5 72.7 15.2 76.5 7r ~ 80,5 81.9 82.9 84.6 85.4 86.6 87.4 87,i 82.4

i25 68,0 73.6 7M.0 809 82.7 &62W 84,8 86,0 86.4 89.3 88.7 89.0 89.0 87.7 82.7
160 7i 76*. 79.6 81.4 84. 83.7 84.7 85.6 86*7 88.2 88.1 88.4 87.9 85.8 80.5
200 6 *, 75.4 7?.6 1 91 8O. 82.3 82 1 83.3 83.9 84.4 84.5 84.5 83.9 81.6 76.6
250 65,9 71J5 75.2 78.6 78.8 78.7 81'2 8~14 82*0 83.3 84.0 684. 83.9 8 1*i 76.2
315 6a,0 7 Q. 82.5 81.2 82.8 86..4 87.9 86*8 88.9 87.0 87.1 85.3 84.6 61,7 75,9
400 66.4 74.0 77.5 19.6 81.9 81.3 83:0 84.2 84.4 85.1 85.5 854 83.7 80,0 73.5

0 67,3 74.5 7, 8 79, 89 82,8 83.6 84,3 85.0 85.4 84.6 82.6 78.g 72.4
630 66,4 72.- 7#.3 81.1 81.0 80*4 81,4 82o, 83.7 83*2 84.2 83.9 81.6 77.5 70*9
800 64.7 70.! 77.2 81.1 79.7 8 ;3 80.5 60,0 81.4 81.7 82;7 82.0 79.7 76,6 69.7

1000 65,0 70.' 77.8 7885 78;4 80.2 77.5 77.9 79, 80.8 803 81.2 78.1 74,6 70
1250 62,6 68.; 75.6 76.4 76;3 ?7. 75,4 75,8 76 8.7 78.1 79.0 75.8 72.3 67.7

1600 61,9 71.2 76 . 18.1 78. 8 47.7 76,5 78,9 79,3 80.1 80.6 80.9 78,0 74.4 67.9
2000 66,4 7i.7 87,9 87.5 85.4 87-9 85,3 82a7 82.6 55.2 83.8 81.5 81.6 81.4 72.3
2500 67,3 76,6 86 2 86 5 86,5 jl 85,0 82,0 81,7 83.2 82.2 82.7 80.5 80.3 71.3

3150 60,7 74.2 8 .2 82.6 83.7 '7 8 886 . 1.3 80.7 80.1 78.9 79.7 76.5 73.0 64.9
4000 62,7 78.9 83.4 85.6 84.5 85.4 86.6 83.5 80.7 8i.3 82,6 82.2 78,4 75.9 66.7
5000 69,9 78.2 8J.4 84.4 86.2 85.0 84,8 83.4 81.7 81.0 81.0 81.8 77.9 74,3 65.4
6300 58,1 75,4 816. 82.7 83. AZ 83.0 86.7 79.6 80,3 80.8 80.9 76,1 73.0 62.9
8000 53,2 72,I 79.0 80.3 82.2 8,0j4 81,5 79,. 78,4 78.3 78.8 77.6 73,6 69.9 58.8

1io00 47.7 69.4 76.7 78.1 79.9 68,4 79, 0  77.1 77.7 77.4 77.7 76.4 7i.2 66.1 54.1
OVERALL CALCULATED 79,9 88.9 94.5 95.5 96.0 9.6 96,6 9 .2 96.6 97.5 97.5 97.6 96.6 94.9 89.9

PND9 99,3 o101. 107.9 108,8 109.2 40A.7 1b9.7 108,1 107,1 108.1 ij8.2 108.1 05,8 164.0 96.5

0



Table A-XV.

FULLY TREATED MOD III BLADES
SCALE MODEL DATA

NOMINAL NOZZLE
100' ARC
TAKEOFF

MObEL SGUN46PRESSURt LEVELS (59 K. r. 70 PERCENT REL, HUN; DAY) . ANGLES FRBN ILET IN DOEGEES (AND RADIANS)
20 90', !D 90. Oo 70' -0 .9 0t 100, i0. t120' 1t80 140. 150. 160. iL'

rRE; (0 o5) (o,5|r(0,70)H0. 78' 11 t i5, 2)i, 40 1,57) (1,7) (1.92)1 2,09)t 2,27)(2.441),62)< 2.79H )

50 ?79'; 77. 77.8 ;4 78;5 77.8 8o, 81,0 82,2 83.3 84.3 sS.2 88,7 93.3 97,4 136.0
63 74.7 74.7 7~.5 77.0 713 79. Bp,6 82.2 82.7 83.7 85.2 88.3 92.8 96.7 135.5
so 75. 75?. 74.? 7186 78;9E 7.2 603 1r1 82,0P 83.5 84.0 6 86.6 92.6 95.2 [ ,2
fo[ 77,1 79.4 70.1 80;5 e8l.4 80.5 91*3 81$4 82,2 82.5 63.6 85.1 87.4 .4 90 133
125 77,7 77.2 74,5 7081 80.2 7B.2 79t 81. 2 82,0 83.6 84.0 85 6 866 89.7 91.8 133,7

*60 8;9 7a.5 3.3 7;?7 83;i 75.2 80.4 85,4 86,1 88.1 87.3 89'8 90,4 94.3 95 1 137.4
00 76.4 77.A 79.7 80.1 .?7 80.6 83.1 B4,2 857 87.6 89.7 92.1 94,6 97.0 96.3 139,3

250 81 9 82.7 68.0 85.7 85.7 84,9 86.9 87*, 89,2 90.4 92.0 94.0 96.1 97.5 96.5 141.1
34J 85,4 85.7 08.7 86*5 88;5 87.6 89.7 BB.3 91.6 1.5 92.2 93.7 94.5 95.5 94.2 141,1

400 81.7 84. 84.5 83;3 84.6 83.6 84,6 89,0 86,0 86.8 8 .2 89;3 90;7 91..3 89.6 136.9
SOO 719- 84.7 81.2 80.4 81i. 81.0 82.3 83,1 85.0 86.5 63 90.3 91.3 91.9 90.2 136,6

630 s-09 8* 8. c84.*I 86. 80.3 88.@ 80.2 89.7 89.8 90.9 90o7 9ij*? 91. 89. 139,0

000 8'0.9 3.2 84.0 82.5 8-2 13.3 86.3 86e7 88,6 88.3 90.6 9.; 91.;2 90.4 88.3 138.2

1000 6.8o 84,J 82.6 852 86.8 87.1 87.2 87,3 88,2 88.4 90.1 8099 9.5 89.3 87.5 138.3

1250 80,0 82.0 82.7 83. e84;1 3.2 84,3 Pe,3 86,4 86.9 89I, 8915 9.5 8.0 86.3 40.7

1600 7.9P 74 8.09 8J.4 82 B2.56 62*2 833 84*5 895.3 57.3 88.L 8716 860 84.7 135.0

2000 76;9 77 7 82.6 80.6 8221-82.5 81,1 8p,7 82.6 84.6 85.4 87.4 85.9 84.9 84.1 134.0

2500 76;7 79.7 841 83.0 84;7 81.7 82,0 82.2 82,6 83.1 S858 87.4 86.4 85.2 83.9 134,5
3 5 790 _3o -92 3 808 90;0 90.1 87,5 86,1 84,4 85.5 86.6 85.0 86.0 86.2 85.3 136.4

4000 87o7 9,0. 10;.8 991. 102*0 99.6 97.6 95,0 89,0 89.2 89.6 921 93.7 94.i 93.4 L40.1

5600 74.7 84.q 68.4 89,9 90.8 90.0 87,7 8.2 85,0 83T7 84.4 86.3 85.5 83,9 81.4 1353

6300 78.5 85.6 89.3 89.6 89;.6 88.3 88.1 84,6 82.6 83.6 85.8 86.6 85.7 85.9 83.0 135,4
8000 79,7 89. 9i.4 92 944 91.8 894 87?,8 86, 86.0 86,3 89,1 86.6 86.6 83.6 141I.

£600 76,0 85r. 0.5 e7± 8v19 85'0o 85.* p2, 81.9 82.8 84.6 85.3 84.4 84.4 80.58 38.

O2500 719 83.4 87'2 86.3 88.7 84*2 84.6 82,4 81,2 82.1 83.9 84.3 83.j 82.7 79.3 $38.6

16000 71,
4  

62.2 85.5 84.0 85;4 82.3 82~2 80,V 80.2 81.3 82.5 82.6 81.4 80.6 77.9 138.5

20 7 7.7 8 . 1.7 82 8 9 Bo6 7.6 7 4, .1*4 8.9 1.8 82.3 So.9 73.6 76.7
OVERLL )eUAtEO 94,1 99 10.3 104.0 106.1 J109 J12:.t2 j8 1 06 187.3

OVERALL CALtULAIED 4 9. I* a6to4.9 120.3.6 ,L039O . 3 5 464 9 ' 6.0 15.6
pNoi; 1"4 i11.1 119.9 &0704 119.7 17.0 L16,6 114,0 112.8 112.9 J%3t9 115.7 116.5 11#.9 116.1



Table A-XVI.

FULLY TREATED MOD III BLADES

SCALE MODEL - SCALED DATA

NOMINAL NOZZLE

200' SIDELINE

TAKEOFF

FULL 5IZE SOUND PRESSURE LEVELS SCALED F Rm HODEL DATA 159 DEG F. 70 PERCENT RE, HUM, DAY)
50 67.1 72.

- 74.7 777.7 78.7 79.5 80,7 Bic 816 6j19 81 9 82.3 83,1 83.a 8,7a
63 67,4 70.5 75.1 75.2 784 77,1 78.5 80,7 81,4 82.5 82.3 83.0 82,4 83.0 81.5
80 7Q,4 71,1 7i*. 74,8 8143 77.1 79.7 84,9 85.4 87.1 85.5 86.9 85.9 87,5 84.6

100 65,7 70.1 1 .2 77.1 78;9 79.5 82*4 83#6 85,0 86.4 87.9 89.2 90:0 90;1 85,6
i2 71.0 75,6 80.4 82'7 83;8 83.7 86.2 87,0 88.4 89.2 90.1 91.0 91.5 90.4 85.6
i60 74.3 78.5 8F.0 83.4 86.5 86,.4 88.9 87,6 90.9 90.3 90.3 90.6 90.1 88.3 83.1
200 70,4 76.7 79.7 80.1 82.6 82.4 83,8 84.~ 85,2 85.6 86.2 86.2 85,9 84.0 78.3
250 67.7 73.,) 76.3 (77.2 795 79.7 81*5 82,4 84,2 85.2 86.2 87.0 86.4 84.0 78,7
315 69.1 75.1 89. 80.8 84.5 85.0 87,1 87,4 88,9 88.5 88.9 87.5 86.7 84.2 78.j
400 68;9 75.' 79 . 79,.2 84.0 83.9 85.4 86,o 87.7 87.0 88.5 87.7 86.1 82.7 76,4
500 66,6 74.5 77.7 81,8 84'6 85,7 86. H6.5 87,2 87.0 88.0 87.5 85,3 81.5 75,3
630 67,5 74,4 77.4 80.1 81.9 B1,b 833 4,v5 85,4 85.5 86.9 86.3 84,2 80.0 73.9
800 64,1 70.7 76.4 77.8 80.2 81.1 81,2 82,4 83,5 83.8 85.0 84.5 82,2 77.8 72.0
000 63-9 69.4 77.1 77 a 79-8 81,0 80, 79* 81.5 83.1 83 0 83.8 80,4 76,6 71.0
1250 63,4 71,2 77.5 19.3 82;3 80.1 80,9 ~ 1,3 81.5 81.6 83.4 83.7 80,8 76.7 70,6

1600 6,9.6 75.a 86.6 85,0 87'5 88,5 86,4 85,2 83,3 83.9 84.2 82.0 80.3 77.5 71,6
2000 73,7 82.( 97.1 95!3 99?6 98.1 96,5 92,1 88.8 87.7 87.2 88.4 87,9 85.3 79.4

2500 62, 3 75.i, 8.;5 86:, 88;3 88,4 86,7 84,2 83.9 82,.1 81.,9 82.4 79,6 74.8 67.0

3150 6g,6 76.2 83.3 85.8 87'1 86.8 87.1 83. 81.6 82.1 83.4 82.7 79.7 76.6 68.0
4000 64.0 79.)5 86.3 88.5 92;1 90,3 88.3 87v, 85,5 84.6 84.0 85.2 80.5 77.0 68.0
5000 6:0,4 76.r 82.8 83.7 86.9 84.1 84,7 82,8 81,6 82.0 82.8 81.9 78.7 75.1 65.2
6300 57 74.0 81.5 83.1 87 2 83.7 84.7 2.7 81.3 8j.6 82.4 81.1 77.4 73.i 62,6
8000 53.3 72.7 79.9 81.2 84.5 82.5 83 1 83,.1 81.1 5i.6 81.6 79.9 75.9 70.6 59.8

10o00 51,0 69.5 77.5 79.4 82.4 81.7 82.5 80-. 83.2 82.0 81.6 80.0 75.4 67.9 56.4
OVERALL CALCULATED 81,9 89.4 94.9 98.6 102.2 101.1 100.6 99,0 99.3 99.3 99.8 100.0 99.1 97.6 92.9

PNO 92, j 02,; 112.F 112.6 116;2 115.1 114,4 111,9 110.7 110.3 11n.4 110.7 i09,2 106.3 100.0



Table A-XVII.

FULLY TREATED MOD VII BLADES

SCALE MODEL DATA

NOMINAL NOZZLE

100' ARC

APPROACH

NoDE, SOUND PRESSURE LEVELS (9 1o, q. r b PeR6 u T REL; U4UM DAY) ; ARELES ROM INLI? IN pEROItE (AND RADIANS)

n20 o0. 4 *o1 ~. • 0 ;9 .912 (, " ! O2.27 t)(2.4 1(2'62)(2.'6)( )I

so 71,4 70,2 679 67,4 66.7 68 7 6 0 ' 700 70;1 70 8 71.6 73.6 7;8 7910 1211
63 61,0 64,3 66:. 6595 64:9 66. 9 659 670 731 69.1 70o.1 7i± 77g 75,1 76;9

60 64,4 62,9 63.6 64:3 64.4 69.6 666 67t5 677 68:5 70:6 7t;4 72.4 73;8 75;7 if9*0
9 02,8 6, ";a 69' 1e A ; 

7si I7 7 1 7 1;; .9 8 1 ' 71,? 729 7512

12 62; 62,2 3.3 63.9 6J.3 61.2 6412 19 6 3 66 .3 682 2 6 70,5 701 t 5

160 61.5 62,1 62 9 61;6 640 63;8 690 6418 6,;O 657 67.9 6817 70.9 72o1 73*. 167.

200 64;7 68#4 5 ,8 64,7 65,3 68,9 6812 6619 711 72,0 13j3 73,2 749 76,3 777, 1M3

'50 64, 64,2 V:2 68,5 69.0 7Og 7609 73i0 74#2 '4,0 76,1 76 76.8 77,3 77'.1 124
315 67,g 69,2 76,0 12.6 94:1 74.9 7g 512 76.1 75 4 7 7.0 76,8 7712 7 76.2 125;2
400 j!O 69,4 69 69; 5 itjj3 "' 7 1i 7 1go 73 728 741 74.3 72.1 8
00 66, 67,g 66.8 67.5 64.8 6, 61/ 6 6 .8 6 1 7o0.9 71 72,0 72,2 '1!0 iT

639 65,0 66,4 i83 67;8 68;2 69;3 6911 7t 72 7TO4 124 7 9 73.2 73g 72! i"sj
000 6 3, 66 67 645 69 6 91 2 68, 61 69.3 69,1 i 1 1 W7,9 61;1 72 70. 9
1000 62!09 66, 66,0 66.0 69.2 68 3 68,2 po 69;2 69:2 t1.2 72;0 72.0 71 70.0

1250 63. 65,3 661 66,6 65 9 6619 6970 66!7 67,9 6810 71.0 71;1 71:0 70,1 691 %*

1600 63;7 65,4 67j3 
65 7  69,3 6 ; 6590 6698 66;2 67t3 7p02 0'2 70.2 70,2 69'2 10.3

2000 6D9 68,7 70 699 69 . 62 6952 60, 66;2 67 3 71 3 692 70Si 70:6 70.4 2

2500 76I 82,1 4.9 83j5 189 88 7,± 7'57 750 74,2 7 *0 7867 80,7 82 9 82;8 11 $0
350 64 7 .8 736 69,9 68,4 67, 69t5 65 1 652 6 at2 664 7 4 69,2 71,6 69,2 1
4000 6!o 6 .2 7.9 68 .8 69 68. 63 65 67. 6. 2 68.o 69 72,2 7*1 ?
5000 70.1 80,7 803 78:0 953 74:2 74t6 0o4 70:3 705 75. 76 761 79.6 7 2 127 3
6300 662;i 72,8 76:3 74:2 to:7 7a2 67,3 73 67.5 69 3 71:6 74;4 77;2 74,4 1!2 1240

10000 64,7 75,0 74.4 1j.9 7g 69,1 17,Y 68 68 74,1 7.6 74.8 7,1 72, 124,3
12500 61,9 72,9 75 ;6 ;O 69:4 68;j 66,3 83,2 66 2 66;3 7a 6 72;2 72;2 714 70.5 12416

16000 58.3 69,8 72-7 69.2 69 0 65.8 63t18 6 4 63.8 64.8 68.7 697 69.7 68,7 66.6 12

2000 54 65,7 687 65;1 63,4 62;5 59,4 W 2 60,7 61*6 64;7 66;3 66;3 63,7 613 126

35nn 55.0 89,3 .7 86, 84 *41 85:6 16 : 17,9 s8OR 89, 89S9 89'7OVERALLMESURE 4t91361
OVERALL 9ALCULAT8 82 8 2 83 37 86 7 2 7,6 88,7 89,5 .

PNVB 9,i. 10019 103.1 iO.'5 086 99.7 9,2 41,5 96;? 96.5 100-1 100.4 10 1 103-1 102.4



Table A-XVIII.

FULLY TREATED MOD VII BLADES

SCALE MODEL - SCALED DATA

NOMINAL NOZZLE

200' SIDELINE

APPROACH

FULL SIZE SOUND PRESSURE LEVLS SCALED FOM MODEL DATA (59 DEG F, 70 PERCENT REL HUM, DAY)50 62,4 62,6 65;5 66.7 70;1 71.7 70!5 71!2 71.5 69.9 70.2 68.9 68.4 66,5 65,6
63 5201 55,5 58.94 5:6 63;6 64:2 63.6 644 64.7 65:3 66.4 65.4 64;8 63.8 59'8
80 516 55 3 58:4 5.6 62.2 62,7 64,3 64-3 64.3 64.6 66; 1 65,8 66.4 65,3 63,2

100 54,0 61,5 61.3 61.8 63.4 67.8 67!6 68,3 70'4 70*9 71:5 70;2 70.3 69.4 67,0125 54,6 57,2 62.5 65.5 67.1 69.0 7012 ?2!5 75,5 72"8 741 731 7 72.2 70,3 66; 260 55,9 62,0 65,3 69,5 724 73r7 71,5 745 75,3 74, 7619 73.8 7 5 69,9 65,
200 55,? 62,1 65.1 66.4 69. 69.9 701 70!1 70.5 69! 71.3 69;7 6 .2 67,0 60,8
250 55.1 59,6 61'9 64;3 62.8 65,5 64,9 65!9 67.0 66;8 68;8 67;8 67.1 64.7 59.5
315 53.3 58,9 63,3 6415 66.1 68,0 6812 69@2 70,3 69,1 70.3 68;7 68.2 65.7 6o.5
400 52.0 58,4 61;9 61.2 65.2 67.9 67,4 67.4 6d.4 67.7 69:0 67.5 66. 64 4 59.
500 50.7 57,6 60.8 62.6 65.0 66.9 672 68,2 68.2 67.8 69:0 68:6 66. 63.7 57,
630 51.5 57,3 60.8 63:1 63.7 65:5 6610 65!8 66 9 66.5 68:8 67;6 66.5 62.1 56.7
600 51,0 57,2 61 9 62,2 63.0 65,5 63t9 65!9 65.2 65 8 67:9 66.7 64,8 62,0 56.5

1000 52 9 60,4 65.0 66,2 65.2 66.7 64,1 4!1 65. 65.8 680 6 ,55 64.6 623 57,4
1250 6J'6 73,6 79;3 79.8 76.5 79*2 76 74!8 73, 727 76.6 75 75.1 74,5 69,5
1600 50,6 62,1 67!9 66.2 65.9 65:9 64,4 64!0 64.2 63.6 66 0 667 635 63,0 55,5

2000 50 . 60,4 66.2 65.1 63.5 66.6 62,8 64!8 66.1 65:7 65.6 65,3 66.0 63.4 57,1
2500 55, 71,7 74,4 74.1 72 9 72,6 73,5 69,5 69,2 689 73'2 7273 70,2 7 0 ,5 62,8
3150 51.3 63,5 70'3 70.4 68.2 68,7 66!3 66-4 66,5 67;8 69 1. 70.5 71.2 65.1 56.3
40q0 50,4 67.8 74. 0 71'9 711 71:7 693 68!6 69,6 70. 0 74.2 74.2 72,0 68,7 59,4
5000 49.1 65,7 73'1 71,0 70;0 701 68,7 67,7 68.5 68.9 72;3 7213 69.1 65.9 57. 16300 45,4 62,9 69;9 68.8 67.9 67:8 66,4 63'5 66.3 65.8 70;0 69.0 66.5 61.7 53,8
8000 40,2 59,8 67.1 66.5 68.0 66,0 647 62t4 64.7 65.0 67;7 66;9 64'2 58,7 48,4

10000 36,0 550 63.2 62.8 63.2 63.6 61,2 9-2 62.5 62.6 64.4 6410 60.8 53,0 40.9
OVERALL CALCULATED 69.0 78,4 83,5 83;5 82,6 84,i 82a6 i2!6 83.2 82;7 84,8 83 9 82*9 80,8 75.9

PNDB 78.i 914 96.0 95.5 94,9 95.5 94,9 V33 9411 94.2 9712 96.8 95.1 92.4 95,3



Table A-XIX.

FULLY TREATED MOD VII BLADES

SCALE MODEL DATA

NOMINAL NOZZLE

100' ARC

72% FAN SPEED

MODER SOURD PRESSURE LEVELS (59 DEG, r, o P@RIGENT REL, WMN; DY) . AN0LES PROM INLET IN DEGREES (AND RADIANS)
20 3o, 4° 0 ,*o'.o * 90 1041$0,. 1#0.. i 0. 14. 1o0, 160. RL

RIO. o0,32.)(05 2)(o. 70)oA7)j (6(1.2,. 40) (1,' ) 1. i .,2.09 C 2.2 2.42"6(2,76)(
50 76. 73,1 70.8 72 ;5 it: 73:6 73t4 745 75;6 75:8 76.9 77;6 8016 84,8 87.8 128.0
63 71,7 72.3 71;j 116 12:2 t7:i 7It 74' 0 7 6 1 7

51 77;2 77.9 81*2 843 869 127,6
80 64 68,6 68.6 70.3 70.4 716 724 135 74,7 74.6 76.7 77:4 80.4 82o8 84,7 126.4

00 69, 69,8 689 723 72.0 72 9 73t6 7316 74;8 74;9 76:0 76;8 790 81,1 81.8 125,5
125 70,0 73,1 71; '1,8 7 2;3 75,9 -71 79.2 78,3 80 ,4 621i 8 o0 800 80.2 80.0 128.3
160 67,1 67,1 67. 67,6 68.7 69 6 697 p06 7.7 72,7 75.8 77. 797 829 83,7 125,6
200 6?s 68,3 691 70 8 110 7 9 7218 7.1O 77.2 78 2 81 1  82.2 84.9 87,1 87;2 13010
950 736, 73,0 74.0 77;6 d" 2 760 78,2 79.8 82,2 83:2 84:0 8418 861j 87,0 87,j 132,2
315 74.7 76,1 77;2 78,0 99 9, 78.0 60 1 81.:2 813 83;i 84.0 84,9 86.1 84 13136
400 750? 78,4 79,g 77,8 80.0 8i 1 779 180 82;0 7910 80!1 801 81,8 81,4 80,9 130.1
900 71, 74,9 73:7 72.3 14;0 73 9 73a0 t6!6 76.0 77.9 80;9 80;7 82:7 81,9 81.0 128,2
630 t71; 74,2 73:.2 9;9 75:0 7612 75,9 0to 79.4 79;4 80.4 S 0o 82,0 82,2 80;1 126,8
800 72i0 74,3 74;9 7?5 7,;0 7,6 7612 7060 77,2 78,0 80,4 79 9 80 12 8O1l  79.2 1200

1000 7 732 313 7 9 76,1 76,0 7690 1712 78.0 78 4 80.2 80 3 80.1 7 95 77,0 118,0
1250 74,? 76 78 99 . 3 751 8 761l ?19 77;1 78,0 6810 81;1 80;8 80.0 80'1 it
1600 715, 77.3 78;3 80 7 7ti 780 79L2 761t 76s2 7711 801 2 ;02 79;0 79,4 80.3 at 98
2000 75, 78,5 8313 77f2 76.2 78, 741 7o 76;4 76$2 3 762 79. 03 82 129 2
2500 72, 76,2 80,2 79,8 9759 76,0 74:0 73t6 73;8 750 7719 780 78,0 79,0 77;8 1i7,7
3150 81,0 91.4 95,5 96, 86.6 85,4 895 8712 82;6 84,3 8316 90 844, 903 86.4 140.1
4000 72,7 79,2 .0 829 780 79,9 75, 5,7 761 76 9 78.o 78.8 791 823 80,9 1314
9000 74,9 83,8 86:2 85,2 80:4 82 8g3 6 3 75;2 76 2 81.6 81:4 80,5 84,6 83, 2  13 g
6300 762 84.8 90;2 8, 8 843 ,2 60,5 ?94 783 79;6 82;3 85:2 87;5 87,7 83.5 136.5
8000 71,? 86o6 8712 82,9 802 811 7912 76:9 77.1 784 82,2 82 3 821 85,284.1 1344
1000 719, 82,0 5. 83:8 808 7 78 7 G 1,8 76.7 80,1 88 83.7 809 81,8 81.0 13 3
12900 67,2 79,8 63:3 80,2 1774 76'5 7952 2.0 7315 75 2 79:3 80;2 7712 78,4 78.2 1
16000 6.3 778 809 77,3 7?19 74$3 71t7 69,6 7018 72 8 75t8 76;7 74,4 75,8 74,4 131!6
20000 601. 72.8 75.5 73.4 71.4 69.3 68,4 -4!4 68.4 6 .6 71.6 73,2 70:3 70*4 62 1

OVERALL MEASURED 8'a 92 97; 97,5 931 93;0 
9
i.8 i 2!792t0 92 8 94;9 9517 96;0 981 97,7

OVERALL CALOULATED 87,9 95,2 90.6 98.3 92. 92o8 # 1 E2ll 92.0 9.8 94.7 96,2 96.j 98.0 97.4 14:13
PND8 10~21 118.0 113:4 i3.5 B71. 1069 106,t 6,9 £.s; 181:2 107.4 an.5 108 7

_11 7_10
9
.6



Table A-XX.

FULLY TREATED MOD VII BLADES

SCALE MODEL - SCALED DATA

NOMINAL NOZZLE

200' SIDELINE

72% FAN SPEED

FULL SIZE SOUND PRESSURE LEVELS SCALED !FOM MODEL DATA (59 DG. F, 70 PERCENT REL, HUM, DAY)
50 59,3 63,3 64.6 69;5 70;3 7i.9 73,1 73,i 74;2 73;9 7413 74;1 74.6 74,6 716
63 S9 ,7  66t4 66.6 69.0 )0#6 74.8 7615 78,7 77,7 79;3 80;4 77'1 75.6 73,5 6917
80 57u0 60.3 63.4 64.7 66;9 68.6 69,0 70!0 71.1 71.6 74.0 74;8 7512 76,0 73;2
100 57 2 61,4 64:5 67.8 69;1 70:7 72!1 74!4 76;5 77:1 79;2 79; 2 80.3 80*1 7615
125 62,7 65,9 69;3 74 5 75,3 74;9 77?4 79,2 815 82;1 82;1 8Ai8 a814 79.9 76,2
160 63,6 68.9 72,5 74 9 77.1 77,8 77,3 19 5 804 80,i 81!1 80!9 80.2 78,9 72.9
200 64.6 71,0 74.1 74.7 ?8:0 79.9 77,1 74 81; 2  77.7 78;0 76;9 77*0 74,1 69,6
250 60.0 67,5 68.8 A9;2 72, 72;6 72 759 75!i 76;6 78;9 77;5 77,8 74,5 69,5

15 60.1 66,6 68.2 . 72. 74.9 7f1 '2 78.5 78.1 78.3 76.7 77. 0 74,6 68.3
400 60,0 66,6 69;8 10;2 7218 74:5 75,3 75,0 76.3 76;6 78,2 76.6 75.1 73.4 67,2
500 58,? 65,3 68e1 70,5 3 9 74;6 75!1 76!4 77, 1 77 0 n78; 76,9 74;9 71,6 64,8

63 62 60 73. 76.4 75.0 74.3 7501 75,1 76;1 76 5 78. 77;6 75.5 72*1 67,6
800 6215 69,1 72.9 77'2 74.8 76:5 74t2 75t2 75.2 75.6 77;9 76;7 73.6 71*2 67,5

1000 62, 9  70,1 778 735 73;9 76: 73!3 76.1 75;3 74:6 78' 74;5 73.9 72:g 69,1
1250 60.i 67.9 75.6 1761 7:35 74:6 72 9 140 7.2 735 75;8 74;3 72.4 7 0 66.7
1600 67,3 82,7 89;8 92;4 84.1 83;9 84.4 86t2 81.5 82;7 81;2 86.4 78.5 81,6 72-7
2000 56,6 70;3 77*3 79. 1  75:7 78.4 74!8 748 75.1 75:4 7516 75; 1 73:4 73,5 66,9
2500 60.0 74,7 80j3 81;3 77,9 80;6 7912 75!4 74$2 74;6 79*1 77.5 74,6 75.6 68.8
3150 61.3 75,5 84.3 84.9 8i.9 82.7 79,5 786 77.3 78.0 79.9 81.4 81.6 78,4 68.5
4000 56,2 77,0 81: 1 79:0 77:9 79:7 78t3 76,2 76,2 77.0 79.8 78.4 7610 75.7 68.4
5000 55,? 72,7 8 0;j 80.4 19:0 78:9 78,5 ?5!6 76.4 79.2 80;0 80.3 75;2 72,6 65.4
6300 50,6 70,1 77*7 77,0 75;9 76;0 75,3 72t3 73'6 74'7 178 77'0 71;5 68,7 61,6
8000 47,2 67,8 75-3 74,5 75.0 74,6 73i6 70!7 71;7 73;0 74.9 74.0 68.8 65,8 56,3

10000 40,1 62,1 699 71i fi;2 70.4 70,2 664 70.2 70.7 71.4 70;9 64.8 59,7 47.9
OVERALL CALCULATED 74;7 86,4 92.9 94,6 904 914 90,6 ?1!2 90!9 91 3 92!4 92,5 90!6 89.5 84' 1

PNOT 85;, 99,3 105.8 io. 4 104:0 106:0 103'2 103,6 102.2 102.9 104,6 14.9 103.4 101,3 936



Table A-XXI.

FULLY TREATED MOD VII BLADES

SCALE MODEL DATA

NOMINAL NOZZLE

100' ARC

84% FAN SPEED

ODev SoURDoPRESSUI6 EVEIL (S9 DO, r; tO PbREI REL, wH9 DAYI rALES FROM 1NLET IN pEBR ES (AND RADIANS)

D o , 2o;' 4, E to. 0. , oo. 10 % 1200..0 o*. 50. 0 .160L

507 . 7 6 799 $026 8177 84. 8.7 93;6 13836

63 74 7 731 74;j ,5 4;9 76,6 , 7i : 79 79 9 79,8 8 1 80 89 9oo 93'9 134,0
8o 7?,2 77,6 76. 70.2 96.7 78.3 7714 B12 79,4 81J.4 .83. 83.3 86.5 8, 915 132a8

100 71.9 730 72; 976:3 959 71:6 7 t7 78 s 786, 79;4 8 2 88 8415 86,9 87,6 1306

12 73;0 77,2 74ii 9 T4;8 11; 75;0 9,2 it 8 78t3 8 0, 2 0 i 81 82,8 84 9 06,3 134!

160 7i.7 75,1 72,0 12$3 73. 74,6 7 11:1 76.7 7714 0o, 82,6 U4, 87,6 89;s
200 72,? 73,1 72 755 79.0 76.9 78,2 7?99 81.2 822 84.9 86,9 89.1 92,0 9 134

250 78"8 78,9 8 8 6 801 8 6 t 5,e 846 8 8,;0 89i2 88 92 8 93,9 92'i 1316
315 74.9 8 2 2 9 8 17 82,9 8318 8 4,3 17 512 573 8940 899 91. 2 8 13

500 76,5 79,j 7.0 7 .5 7.8 78.6 771 ??18 82.7 81,8 O3 859 879 88,1 854 13-00

630 7i. 79,4 60, 79;,8 82.3 862 8213 8t98 84.3 853 860 86;1 88;2 8,1 862 1

600 76. 79,*3 78,9 69 B69 83;i Gi92 !W 82;0 83:0 850 85.1 86,0 89,9 83,; 13,2

1000 76,8 78,5 773 78, 8 Ii 8 1 i 8,3 2 82,3 83 0 83 85; 85, 89,2 83,2 3148

1250 75,. 77,3 191 80.4 80.9 8 o 801 gt? 81-1 82i1 89 . 84-7 83,8 820 136

1600 79 , v4 i22 86;6 84;2 85. 9 8, 8 82,2 82, 84, 859 85,0 83.2 83 3

2900 74 . 78,0 4 .0 62:3 80.0 799 78io 7t8 79,6 796 83,05 8 6 82.8 82,8 82.0 13 ,3

310 77,u 85"6 78 9 t:2 Bolt *2 9,2 824 84,4 846 67' 76 8 78, 86 13;3
9400 7,8 8, 971 949 7 2 8 40 5!6 9 8 90. 88 9 02 859 14

5000 75,9 84T6 87.3 86. 83:4 85.4 8412 2 3 8.3 80.5 85,4 840 83.0 85,1 84, l
07 86,6 '.6 888 873 81:5 86,1 39 82.2 84;2 89,4 87*1 86;2 87t4 85 31 2

1:000?:;1 89. 4 91 28#7 Be', 8 1v 84,1 83;1 84,3 87 89* 87A 89 8 13!6

100 7,T 89 61 88,3 85.7 85' 21 87, 9! 82,0 817 840 8eN 831 1, 7 WL3.

12500 71,? 83,3 865 84 , 831 t823 83ti 7?!2 793 79 2 825 82,3 80,3 82.2 814 136

16000 680a 0007 83;5 81 ' 6.9 70 9 7ts5 75t4 76;1 7715 80-, 80. 4 77,6 79,7 784 133.8

20000 63;2 795 78:6 79, 79.4 74.5 73t6 95 73;4 74.4 76.6 76:4 73'.4 74,4 73.3 133',

OVERALL NASURED 9k,9 97,2 100;? 99,3 96,8 977 Ot1 !8, 96;# 97;4 99;i 99j9 160, 102,7 1027

TVERALL CALULATE P 9i1i 96,7 100.2 99.7 96.8 96,4 960 91:2 98. 100.0 0 0:9 102:4 102S5
PN08 0;0 t 1t14:3 J.4:4 169:9 111:2 jq8,5 10690 j8;3 I 10,1 :6 ii2;6 112.9 114_1 113



Table A-XXII.

FULLY TREATED MOD VII BLADES

SCALE MODEL - SCALED DATA

NOMINAL NOZZLE

200' SIDELINE

84% FAN SPEED

FULL SIZE SOUND PRESSURE LEVELS SCALED FROM MODEL DATA (59 DEG; F, 70 PERCENT REL HUM, DAY)
50 61,4 66.4 68.6 73.5 74.2 76.6 7 7, - 78ti 78,2 78.7 79 0 79. 0 80.2 80,4 7).5
63 62,? 70,5 70;5 72*0 75;3 74:9 78,6 81!6 77;7 7710 78'5 79; 0 78.4 78.2 76,0
80 61.2 68.3 67.5 69:4 72;0 73;5 76,0 78.2 761 75 9 78;9 79;7 80.3 81,0 79* 2

100 62.0 66:2 68,3 2,;5 731 75,;8 77.5 794 80.5 81;1 83*1 83;9 84,6 85,0 81,2
125 67, 9 71 9 76.1 77.6 78.9 79.8 82, 0  J!2 84.1 86.8 87.3 86;8 88.1 86,9 81,2
160 68,~ 742 7 78.2 78.6 80.9. 826 82!3 54!0 84.5 86,1 871 1 86,8 87.1 85,0 79,9
200 68,6 75,0 77;0 78:2 80;1 83.5 82,2 82!9 82.3 82:8 83;1 82.5 82.3 80,9 75,4
250 65,0 71,7 74.1 75.3 75.7 7.4 76,7 79!1 81,9 80.5 81;7 82;6 83.0 80,6 74,1
315 65,0 71.8 75:2 76:5 80.2 84.9 814 82!1 83.4 84:0 83;9 82;8 83'2 80,5 74s4
400 64,7 71,6 73,8 7 5,1 788 8i; 80!3 0!,9 81.1 81;6 82,8 81;7 80.9 78,2 71,8
500 64,6 70,7 72,1 75,4 18f9 79,6 80.4 813 81.4 81.6 83.1 82.5 80.0 77 4 .110
630 63.2 69,3 73.8 76.9 78.6 79.6 79,1 79,8 80.1 80.7 82;8 81;5 79.4 75,58 69,6
800 66,2 72,2 76.8 83.1 81i9 84:4 81!0 801 81;2 80:5 81;7 81;6 79;7 75.1 70.4

1000 66,2 71,0 79;9 81,1 778 79;6 78,3 7813 80.4 79;9 82;1 78;4 78.5 75,8 70.3
1250 615 69,5 784 78.6 77.6 78.4 77#o 76.9 78.8 78.2 80:6 78;9 7712 74,3 68;7
1600 63., 76,9 85;8 87.3 82.7 83,5 81,1 82!2 81.1 82.9 81l7 83;4 80.3 78.4 72,4
2000 64,i 79,3 88.5 90:9 84;8 87;4 83,0 64!8 82;9 85*5 82;4 85.1 83.3 81.3 74,9
2500 61;5 75,5 81;4 83:0 81;0 83 8 83,j 80!3 79;2 78:9 82;9 80;2 77.1 76.1 69.7
3150 64,0 77,3 84,6 85,0 84.8 85.9 85,1 83!1 81'2 82;6 83;0 83;2 802 78.1 701
4000 62,4 79,8 85.3 84.9 85;8 86.7 86,5 83!4 82.2 82.9 84;6 85;4 809 79,5 71,6
5000 58, 9 76,6 83;4 85;0 83.8 84;7 86,7 02!4 81.6 80;8 83;1 83;5 78.1 76.4 69.2
6300 5405 73,7 80;9 81.6 81.6 81.9 83,2 78,5 79.4 78.7 80;9 79;1 7416 72.6 64,7
8000 50,5 707 77:9 185 79;6 79.9 80,4 76t5 77.7 77:7 79.5 77;6 72.0 69,7 60,2
10000 42,9 64,8 73*1 73.6 t5;1 75;6 7514 ?i.5 75 2 75:4 76:4 74'1 67.9 63,7 53.0

OVERALL CALCULATED 78,0 87,8 94,5 96,0 94;5 96:3 95,5 ?5~ 94.9 95,7 96;6 96;4 95.5 94.0 89.0
PND8 88,4 o01,7 107.8 109.6 1i8.4 109.7 109,2 107!4 10710 107.5 108.8 108,9 105.9 104.1 97,4



00

Table A-XXIII.

FULLY TREATED MOD VII BLADES
SCALE MODEL DATA
NOMINAL NOZZLE

100' ARC

TAKEOFF

ODI'C SORD-PRESVURE C VELS 99 0G8. r; 0 PERCENT REL, 4M. DAY) a ArLES ROM '14LET IN DESREES (AND RADIANSI

as 0 .0. '4 !0 9. 100. l1t. 1io . O 14D 1,0. 16 '8502 74o 7O. )*2)( g)(bOp7)(I, 5)(1 .: t.30)(tC7)(i.7 )(1.2)(2. 9 t .7)(2.44(2.6C)(t,9)( )( )
50 7 7.0 ?49 772 76.9 78;5 781 !91'7 80.6 81;6 82.6 83,1 876 92,0 95,9 134;8
63 74 7 74,1 74;9 75, 9; 77 71 9 7917 80,9 81,9 83;2 83;8 6879 93.1 959 1351
80 74 74,6 74.7 77.0 6.5 71.3 7816 19iS 8 1*6 8i6 83,7 84.5 88.3 92,5 94;5 134.7

too 72,7 74,9 75;0 7;i5 P8;? 78.9 78,9 79;9 99 87 827 83 6 86:8 90,1 '91.O 1310
125 7j3; 74,5 76;0 ?79 18,3 7 9 78o0 ? , 79;2 802 82,0 8119 85,; 88,2 *590 11,6
160 74,; 73r9 75 74$5 8.0 06$6 76P V O; 3,.7 8216 84,9 855 89f? 92 1 92.7 137.2
200 7i. 75,3 751 77 18;3 78.8 79,8 !i7 838 84.1 88,0 '0 O  932 95,4 94,9 137.6
250 79?4 80,0 618 826 02:8 8; 84,0 09 870 882 90;9 921 95'i 97,0o 95;8 139;
315 83if 861 85 P  88 87;3 86i 8,9 t 7,g 87~, 91, 92,0 9219 94,8 91 93.9 140;4

400 80, 80,3 8 76 84. 1  84:9 838 87 86 8.8,8 o90 913 89,9 13668
Soo 7 80~9 o 9 79 3 80.1 86. 81,0 fIts 84;0 83 7 872 89.0 90g 91o2 89,0 135,8
630 78 7 80,4 01;0 82 5 87;2 84;9 94to 69 1 87 87 3 88;4 89;0 90;9 9 1,4 89.0 137'5
800 7, 82,1 8119 81,7 84,0 858 899 5s 86, 86,2 89,0 889 89,2 89,3 8 7 , 134,8

1000 774 81,2 80.3 84;6 87.2 89.1 8693 ?6 8 8 6,0 88,2 88j3 89,0 88,2 86 137;2
1e50 77,; 80,3 80.1 80.5 82:9 831s e83t1 29 838i 84.8 88,0 88-1 88-0 88,0 657? 13505
1600 7d;i 79,2 812 80,8 82.1 83;i 82,2 -3,0 82*9  84,1 87.0 87;0 .86.1 86,3 84.8 134.5
2000 75;. 77,6 80 4 19,0 19;5 82;1 8 q2 !2 82;4 834 86;2 85, 86,0 84,4 84,3 134.5
2500 7.6 79tO 82,8 82,3 82.9 83s1 86t8 8,6 81;7 82,7 86.i 85.9 85,9 84,8 83;6 134'
3150 769 816 7 86 1 87;4 863 83,1 823 82; 1 82,4 85;4 87;4 89.0 85,2 84a0 1 ,
4000 84. 92,1 97.2 96.8 98.1 101 9512 .8 92.i 902 9412 93: 2 96, 94.1 47.6
5000 7~8 83,7 6876 90 7 94. 45 49 94t3 94 85,4 84 2 88.6 87,2 86;0 87,2 85,1 148
6300 77,2 84,4 §9. 3  90.1 88;7 9.5 89,3 860 85.1 84.3 86:2 81;2 86.0 86,5 843 13 .2

8000 70 923 9 90 93 5 9  94,2  9O9 87.0 87*1 9t4 92$ 88,2 92,2 89,3 L43,7
10000 7 85,2 P0.O 88.2 891 46 837 83 7 867 86; 84.5 8 6 84.5 139 .7
12500 72, 84,6 88,6 86 9 86.6 85.3 86t4 02,0 82.4 82,2 86;5 86;2 83;0 64,4 83,3 13162

16000 70'; 81 0 859 83:1 82:8 aji7 82,5 783 79;4 80,7 83.7 82,6 79.6 81,6 79-6 1
20000 65;1 76,8 80:6 78.0 787 76:5 77t3 ?734 76.3 773 80.4 79.3 77;2 76,4 75,2 134*5

OVERALL MEASURED 93;6 9 8.0 101,0 101;4 ib1 9 103,9 j10,0 99t7 99'7 100,0 101;. 102;7 103,6 104,8 105,7
OVERALL CALCULATED 92, 982 101.5 it,12 102.2 104.9 io0j 799,7 99.2 1;. 102.3 102. 6 103.6 105,5 105#3 153.3

PoDB 10;1 112i0 115;9 15.8 8 126:. jji4 114!2 113.3 112:6 11460 1i5;7 ii55 17 8 116;4



Table A-XXIV.

FULLY TREATED MOD VII BLADES

SCALE MODEL - SCALED DATA

NOMINAL NOZZLE

200' SIDELINE

TAKEOFF

FULL SIZE SOUND PRESSURE LEVELS SCALED Fn0H MODnL DATA (59 DEG , 70 PERCENT REL, HUN, DAY)
50 6216 68,3 70:6 74*8 ?7.0 77;9 784- 70!3 7913 80;7 81.0 80;8 82;5 83,5 80;9
63 63, 67,8 71;6 73.0 166 76,9 77!4 863 78;5 79.2 80.3 79. 1 81l4 81,5 78,7

80 64.2 67.1 71;5 7';6 810 79;5 76t3 63!0 83.0 81.6 83.1 82;6 85.2 85,3 82,2
100 64.2 68,4 70;6 74.7 76;4 7717 79, 2 61,2 82.4 83.0 86.2 A70 88.6 88.4 84; 2
125 68,9 72,9 7 7 .1 19:6 80:9 ei5 83,3 85?3 86.3 87.0 89*0 89,1 90.4 89,9 84,9
160 728, 78.9 80;4 82;8 85;4 84,9 85!2 86!3 871 90,g 90 89;8 90; 87,9 82.8
200 69,3 76,0 78. 0 79 .5 8.1 82.7 83.0 84,2 84.9 85.7 .2 857 2 84,0 78,6
250 67.0 73,5 74.8 76:1 78;0 79;6 80,2 809 83.1 82:5 85;8 85;8 86.0 83.7 77;5
315 67,0 72,9 760 79 3 85.1 83,6 83;1 85,3 87.0 86,0 86.3 85.8 85.9 83,9 77,3
400 66,7 74,4 76.8 78.4 81.8 84.5 850 00 85.2 84,8 86; 9 856 84-1 81,6 751
500 6540 73,4 751 81.2 85 0 87.7 85,4 853 84,3 84.6 860 84;9 83.8 80,4 7417
630 65,i 72.3 74:8 77;0 80.6 81j6 82'1 82!1 82.9 83.4 85.7 84.6 835 80,0 73.3
800 64.0 7j1, 75,8 77,3 79.7 8J,6 8192 !2 81.9 82;7 84;7 83;4 80,7 78,l 72;1
0oo 62.1 69,3 74,9 75.4 77;1 80.6 7.2 §8!3 81.3 81.8 83.8 81'4 80.5 76.1 712
120 62 .2 75 77 787 816 82 797 7#7 80.7 8j.2 83'7 822 80,.3 76,3 70
1600 661,2 72g 9 81 824 84 82:1 8,4 810 80.8 83.0 83.7 79.3 76,5 70,g3

2000 7009 83,3 91;4 93*0 95.7 101i6 94'2 ?2!9 91.1 88:6 91.9 *9;4 86.3 87.2 80,1
2500 63,! 74,6 81.7 86.8 9212 929 93,3 88!5 84.3 82'6 86*1 8303 80'i 78,2 70.6
3150 62,2 75*1 833 863 862 890o 88.3 852 84.1 82.8 83.8 83.3 80:0 77,2 69;3
4000 63,4 82.7 88.4 89. 2 88.2 90!7 93,3 8993 86,1 85:7 89; 0 88:1 82 1 82,6 73r6
5000 60,1 75,9 84;3 85;3 86.3 85:0 88,8 84!6 83.3 82 8 84.8 83;5 78.8 76,7 68,9
6300 56.2 7580 82.9 83.7 85.1 84.9 86,5 82!3 82.5 81.7 84.9 83.0 77.3 74.8 66.6
8000 52,4 70,9 80.3 80:4 81'9 Bi9 83,4 79#4 80,3 810 82,8 79:8 74.0 71.5 61;5

10000 44.! 66,1 75:1 75.7 78;4 77.6 7911 75!5 7811 78.4 80.2 76;9 71.7 65.7 54.9
OVERALL CALCULATED 79,1 89,4 95;8 97,5 99.9 103.4 i00.7 98-9 982 98.1 100O0 99.0 98.3 97.2 92. 1

PNDB 90d6 103,4 109.5 111.2 113.6 117.2 114,6 112!1 111.1 110.0 11.6 111 4 108.2 107.4 100,6



Table A-XXV.

FULLY TREATED MOD VIII BLADES

SCALE MODEL DATA

NOMINAL NOZZLE

100' ARC

APPROACH

"rODE 9tSUUNDPRE RE LEVELS (s9' pEG, , 70 PRCENT REL RU.' DAy) ."ANGLESFROM A NLET'N0' OIREES (AND RADIANS)
0o 40, so o. 6 0 . 0 o O, ..100, 11. _12Q0. 30, 10,.150, 160, L

t4_'-6-06- _7 17 747 -69T -69; 7- -70 2- 7-1 7 72' -72209 i9. l;8 -i.6 - --15
63 64t9 66,2 73 9 65,1 65.2 66-2. 6 ,5 70.8 69.6 69,2 69,9 72*9 73.5 .6 121.0

O - 42-3Z 62,1 654 65,5 65- S665 . 68.4 69a 68.4 692- 70.2 ?1#4 -12 19 -9- 111,4
100 66j6 65,9 65 7 671. 67,2 66,8 70.9 71,8 70.9 69,9 70.9 704 '2,2 79.3 120,2

-0s5 -1 -632 630 64, . 64.;4 -63s 64:7 64,8 65.0 65.9 _669 679 .7 17. .. t6
160 62,6 63,2 64.2 64;3 64,4 64;7 66-2 66;4 67,5 68,7 69;9 2t,4 '24 76,4 117.9
_0_o634 65bAZ 93 _69.4*. 70,__692, 7 .i1- 72,4 73.3 74-0 74,7 75 6t 28.4 1 224-.
250 67,6 69;9 7i.S 72.6 1729 12*4 7492 75.6 76,0 76.4 ?8.2 8.3 '18,1 77* 1250
_19 t lt i.- 72jL24.1 ± 7f13 7I 71 716.5 77 ,8 ;S '77 7 - 76-4 12 54
400 69,7 71.3 li,3 70g5 72,5 71i6 71.4 72,0 72.2 72?8 72,8 13,I1 739 7394 122.0

_ 19 68L169.7. - 70,6 ?1. 72f4 13.4 737 '73,0 71,7 - -

630 701i. 71i9 717 7 .3 72,2: 721: 72 2 7216 72.7 73.9 73,3 73,8 '7592 7312 1216
S-S"64*- - -1* 69- - 1-

1000 69,5 7ti3 71,9 71,6 719l 7 .6 7i,7 '2 '*0 , o 74 o
,50 _ 69t1- ii 22to. 7g4 -, _6 69 9 -7 9 72 71. -772 -7t. -14 7 7 44 _ V 144
1600 7012 72,3 j, 76 0 78 6813 68 , 68 9 ?0.4 71i  74,7 74,5 '728 720 1t3
_oo0 1A4 -1J 9 __d 75, _ .a 7 , _ 69.- _69.0 68 9 700 71,9 73.i 742 '75 1 ,4.1 _
2100 I6,s 87,2 081 83,5 83.3 80ol 77.9 76?6 8.,1 79,8 82,8 02,8 ;16;7 85,4 134,0

,an-g 950 4 942 1 #9-q45 ..-- 318:7 - 7*6 12 71 'I9' e 4_ .0 l-

6300 79,0 81. 6805 77,8 7 6 73,5 71.5 72, 73 74,2 81,1 7 O 761 0 26.t
- aflOO-4-Oa 0 8 8 7800 _79..7*6 -- 7 - 71 l'S 77 -- 719 -7
10000 0, 8i 8,2 80.3 77.6 17 6 72 71.6 s i . 73* 7, 76-8 '75.7 7- q a
-12541- 11st1 18th IP~a -11 T4 ___4L ;1 6. 4 67;9 6 *S -firs ! ta 7 T7 Y2 -e 5
16000 79,6 761 79f 74, 32 68 9: 66,0 65 8 675 69,2 729 76 0

8- O1 7. 344 3 5 . 9 697- 66 ? 66.0 642 64,8 67,8 7O5 697 .78 ~9 2. 181. 1
iVE ALI. GAUE 92e5 93,3 93,i 907 .90.3 881 8- 89 90,0 90,3 92.4 42;3 '92$7 96.3
Alyl I k _ULATED i;0 92,9 93,0 _ 9~. 9s 86__ .0 06 86 7 6.8,0o 90I8 907 _91 6 .92,1 -t

P 1 NDoI ao 0643 1 6.6 1 03,9 103.2 01.2 99.0 98.6 99.6 1012 i 0 . 0 9I.05 81.0I



Table A-XXVI.

FULLY TREATED MOD VIII BLADES
SCALE MODEL - SCALED DATA

NOMINAL NOZZLE

200' SIDELINE

APPROACH

FULL SIZE SOUND PRESSURE LEVELS SCALED 7FOM MODEL DATA (59, DES,.F, 70 PERCENT REL, HUM, DAY)
50 6 ,1 61,6 63!0 65,5 66.3 66;4 70 6 71.4 70, 1  68.3 68.2 66:2 65,7 69.3
63 5 5 9 61,0 63,2 63,4 62;9 643 64,3 64,0 64,3 64,1 63,6 62;1 67,2
40 55,9 58,8 61,4 62,6 63.4 64.1 65,8 65.8 66.5 67.0 67#1 66.7 65,7 66.0

100 5619 61,3 66.4 67,7 69,5 68;6 70.6 71j9 72,3 72.3 7i,6 70io 70;0 67,8
125 60,7 65,3 68,6 70,8 71,8 71 8 73,7 750 74,9 74,6 75,2 73,8 7112 67.0
160 63,0 66.8 69,7 73,0 73.0 725 74.2 74,7 75.4 75,i 74.8 73,5 700, 65,4
200 62,5 66,6 68.3 68,6 71l4 70,9 70,8 7,3 711 70? 69.7 68,4 6617 62.3
250 62,( 65,9 66,2 67,7 68,3 6810 69,1 6 ,9 70,4 70,5 70,3 68,9 65,7 60,3
315 62,6 67,0 68,5 69,3 71,0 71.3 7,5 71.8 71.5 719 7O,i 68 8 6

008 618 654 '675 69,1 70?2 69,8 705 71,6 71'7 72, 12 1 696 i69  62'
00 61.8 66. 68.6 69,5 70.6 07 70.o 70,4 71:7 72,2 72.5 7013 .3

630 61,2 66,5 68,7 68,2 701i 69,0 69,7 71,0 71 4 73,0 73 , 7 669 61.
800 62,2 67;0 68,2 68,3 70.4 67.4 68,0 68, 0 69,0 69,6 71.3 69,2  648 594

1000 66,t 70.5 720 70,6 72,0 68;9 68,2 68,0 68,6 69,7 69.6 688 66 8 61*2
125 0 Y7t 81,7 84,4 81,2 81.8 79o0 77,0 75,6 76.6 7705 79,1 77.3 78.3 72,1
1600 641 69,9 71tj 70:, 71'9 680 66.7 66 5 67,1 66,2 70;1 65,4 65; 7;4
2000 67,6 733 2 72,0 70,8 67,7 66,9 67,9 65,8 69.8 68,5 67,8 66 3 60,0
2500 76,4 80i3 828 81,9 80 1. 77 6 75,15 73.9 73,6 73;6 77,j 77:3 74,6 66,.
3150 69,8 75,6 76,7 75,3 77,1 72.5 70,7 712 71,8 7 77,2 72'0 66:8 59.1
4000 71,0 78,5 78,9 77,7 78.1 73;6 71.3 71.0 72,1 74.8 77.7 73,1 6813 60.0
5000 71,4 75,8 778 78,4 76;7 73;.3 71.0 71;2 71,0 71,2 74;4 71;1 66;4 57,5
6300 67,8 72.9 76,i 75,9 73,5 69;8 67,1 68,0 67,0 69,4 72.5 68ti 63,7. 55,7
8000 69,6 70,6 73,1 73,2 73.4 69.7 67,1 66.7 67.7 68.2 70 1 66,1 60,8 5211

10000 62,5 67,9 71,2 70,7 70.0. 68,5 651 66,0 65.9 6715 68,2 64,2 571 48.9
oVERALL CALCULATED 82,6 87,2 89,3 88,2 88,1 85;6 84,9 84,.9 852 85,7 87.2 85:1 83.1 78,4

PNDB 96.0 100,5 102,7 102,1 101.4 98.8 97.4 96.9 96.9 98.2 100.4 98.2 95.3 88.4



Table A-XXVII.

FULLY TREATED MOD VIII BLADES

SCALE MODEL DATA

NOMINAL NOZZLE

100' ARC

72% FAN SPEED

MODEL SOUND PRESSURE LEVELS (59, DEG, r, 70 PERCENT REL. HUM, DAY) - ANLES FROM INLET IN DEGREES (AND RADIANS)
F .R3, 4g, _So, 6, .00, _ _ 120 7o, 300,__i0,_1,i 40 aS5 160. OLRE,. (0525 (0,70 (,87) ( )l (}22) (1 40) 1-.57) (L,751 92)(2,09) (227)(2,44)2681 (2,79) )( |( )

50 72,3 711 72;2 730 7_3,4 _714 74,4 ?57? T 7682 77,h .5 8, 0. 84,3 8,1 127_,8
63 69.5 72.0 74.4 71,7 71,9 73.4 74.5 754 75,5 76,7 78.4 80,8 84,5 87.7 127.7
80 68,3 697 71'7 71;5 72.2 73,6 76 7 48 75,_6 7j,9 78, 80.7 83,6 86,1 -.27o
0oo 69,7 69;3 72' 7 730 73,2 73,9 73,8 74,8 74.7 7957 77.6 79,1 81,4 82.6 125,6

125 69,6 71.0 73.6 7594  77.4 77.8 79,1 7691i ?i ? 74177. 7 7, 8005 40.7 126,6
160 68,6 69.4 69.7 70,0 71,2 72 .72.4 73.7 74,6 77.2 79.6 81.4 83,8 84.0 126.6
200 70,0 72.0 73.5 73,2 74.6 75 9 77,4_719t1 80,3 82,7_ 83,9 8 . 87 ,7 87, __§_30,9
250 76,3 77,9 792 79, i0 7.6 - 79 ' 80,8 62,4 -863 85.0 86.1 87.2 B0,8 87,3 133.1
315 78,4 789 78, .008 80, Q 3 81A 8 024. 8314 83.0 85.0 _6.0 86,5 85,3 .132.6
400 78,6 76,9 77.7 77,9 80,1 78;8 80.8 81,0 80,0 81.5 81.6 83.4 83,4 82.7 130.5
500 77 7_.4 76,9 7 4_ 76 76~4 77,9 91 It8 81_0 .1,o 8_83, 2 1_ 4,2A d 4,_ J_ 130
630 77.6 781 79. 777 77 93 805 891.3 61,9 02,0 83,6 82.9 83.7 83,6 82.1 131.4
000 75v2 76 a 15.17 77119 . 9 .0 79 78. 7el4 50. 6I,. 5i 2,5 82.5 8266,9 817 4129A9

1000 73,8 74.6 76,5 77,7 79,5 i7"4 79,4 60,0 80,3 81,4 82.0 81,7 80,6 79,9 129,8
12 0 _515 ?? 75 4 Ilt. 715 4- 20 9 7 8 0410- 112 .2>2_ 2ft t- 2
1600 73,8 762 76,- 76,3 78,6- 76.8 76,7 7403 78,9 79,7 81,1 80.9 794 78.6 12i,6

_2000 75,0 70;7 75,6 769 790 0 _oe 75.7 7*.? 77,3 79,2 _10 .7, 78,2 9 .. -91284
2500 80.8 81;1 81.5 7 ,1 80,2 77.4 75,9 76,0 77.1 79,3 80.7 80.s 80,3 79.3 129,8
3_50 . 6?7. _948 969, _2,9 . ..- 2.!. 88.1 4__(o 0 4, ___J6A ,.0 2.6_19_ _941 B 44
' 8 119 8j 6 78,;70.7 79;4 7 76,4 74,4 79.1 78.1 j 95 :. 8|. 841 51, 81,0 7, 6 : 76,8 70,4 it I 79,HIS._
6300 7B,5 V3,4 92,90 673 89,5 868, 8,2 B6 3 86A 84,0 88.8 85s7 84,8 83,7 139.2

1 0900 642 86.9 78 7 6,8 86 59.9 1827 7t5 80.4 ,1.6 8094 82.9 82.2 80,9 79,4 136.5
t8,2 3,1 i 82,5 80,0 7_76 , :795 -, I 77,; 77,1 -7,,0

48 ti 8.t IS9S 798: a 71- 61 758 76 8 75, 74,9 77,7
20900 15.6 79,3 776 752 7 73,9 72 69,0 7__ 72? 74,2 74.5 74,_ - 7 _2,7  _:__ _-3.0-

EYAALe7I9URW 98,2 99.1 98,9 9,0 979 9 939 4 94#4 9 97.7 97.2 99.0 99.3
OVERALL CALCULATED 98.4 99.7 99,9 96,4 98.9 9.Y 93,7 411 94,2 ",1 97.9 97.3 98,9 98,

PN 10.5 11-43. .3 114-.2 11.3 14,1 11 0 108.4 10,4 157,0 10,5 112.5 1 -i 1i.4 10 I



Table A-XXVIII.

FULLY TREATED MOD VIII BLADES

SCALE MODEL - SCALED DATA

NOMINAL NOZZLE

200' SIDELINE

72. FAN SPEED

FULL SIZE SOUND'PRESSURE LEVELS SCALED FROM MODEL DATA (59, DEG, F, 70 PERCENT REL, HUM, DAY)
50 6392 6591 69.8 7t4 72.3 7345 735 743 73,9 7401 74.9 74.9 74,9 72.5
63 63,0 667 70; 9  7317 76,5 773 78,7 7595 759, 72,4 74.2 73? 73,9 70,5
80 61,9 65.0 66.9 68,3 70,2 71,6 72,0 73v2 73,6 7595 76.8 77.0 77.1 73.6
100 63,2 67.5 70,6 71,5 73.6 75,3 77,0 78,5 79,3 8 0.9 81.1 81.2 80,8 76.5
125 69,4 73,3 76.3 77,2 77,6 78;9 80.3 81,8 82.3 83.2 83.2 82.6 8 .8 76.5
160 71 3 74,2 75;8 790 79,5 79, 8 83 , 82.3 82,0 82.0 81.4 79,4 74.3
200 71,4 74.2 74;6 76.1 79,0 78.1 80,2 80,3 78,9 79,6 78.6 78.7 76,2 71.6
250 70,0 72.7 73.8 7404 75.8 757 77,3 80,3 79,6 79,8 80.5 79.4 76.8 71.9
315 70, 73.3 76.5 75'7 78,1 79-8 80.6 81,i 81.2 81.6 79.7 78.8 76.1 70.5

400 67,7 71#0 72.5 75.7 77,8 78,8 77,8 785 79,? 79.5 79.2 77.5 74.4 68.9
500 66.1 69.5 73'2 75,6 78,2 78. 78.7 79,2 79,0 79.3 78.7 76.6 73.1 67.8
630 65,4 70.2 72,6 75,3 77,5 77,5 77.2 78,5 78,6 79.0 78.8 77.2 72.9 67.5
800 65,7 70;9 72.6 74i1 77,2 75,8 75,9 77,3 77,1 77o5 77.7 75.6 71.4 66,0

1000 66,8 73,3 72;1 74.7 77.6 74,0 74,9 75,7 71,9 77.0 76j5 74.3 70,0 65.0
1250 72,4 76;0 77;9 7648 78,7 76,4 75,1 75,0 75,7 76,9 77.1 74.8 71,9 66,0
1600 88.0 91.2 93;1 90,5 95.3 91.8 88.0 86.9 82.7 83.6 88.9 84.2 85,4 76.1
2000 72,2 77.2 77,9 76f0 78.2 74'4 73,1 75,3 72,9 76,6 74.4 72,6 70.9 64.9

2500 73.8 76.9 80,2 79,4 79.4 76'6 75.7 75,7 76,9 76.7 78.0 75.7 73.0 66.3
3150 79,3 87,4 88.2 84,9 88.0 85,7 81,3 81,3 82o8 81,5 84.9 79.7 75.5 68.8
4000 72.1 78,0 79'8 79,1 80,1 77,4 74,8 75,5 77,8 78.2 78.8 74.5 70.0 63.8
5000 74,9 80.8 84-4 84.1 85.1 82,3 78,3 80,1 80,9 78,6 79.5 76.5 71,6 63.8
6300 71.9 77,5 80;0 80.9 79.5 75.7 73.7 74,6 75#4 75o8 76.3 71.8 67.6 61.4
8000 68.4 76;1 78,4 78.3 78.7 76;7 73,0 73,8 75.7 74.9 74.1 70.4 64,9 59.6

10000 64,9 73,8 75.3 7510 74,9 74,1 71,1 7295 73,8 73,9 72.2 68.5 62.0 57.7
OVERALL CALCULATED 89.7 94.0 95.8 94.2 97,5 94.9 92,9 93,1 92,8 93.0 94.3 91.9 90.6 84.8

PNDB 102.3 107.1 108.5 107;2 110.3 107;7 105,2 105,2 105.6 105,3 i07.0 103.4 101.9 94.6



Table A-XXIX.

FULLY TREATED MOD VIII BLADES

SCALE MODEL DATA

NOMINAL NOZZLE

100' ARC

84% FAN SPEED

MODEL SOUND PRESSURE LEVEL! (59. DES, r, 70 PERCENT REL, HU, ,DAY) * ANGLES FRON INLET IN DEGREES (AND RADIANS)
-o a... _,5 o 0 'Os !O 90, 0,, -4a0 a. sa0 140s 15o, .160C L PUL

RED, (a5, )-10)(0)( 1r22 t@40)'go7)( S)BI982)(2 09)(2927)(2#44)(262)(279)( )( (
hA ,it2i1_ 3a i T2 - t ; 774 7 777 7# 11 t 1.5 .A * 13 91.8 -431.2

63 713 73;5 75,9 747 74,3 75;9 77,4 78,5 78,8 79,6 82.0 84.5 88,6 91,7 131o2
80 7 I 72 _4 74P 74t. 75. 70'9 76,0 77:8 7,9 8Sel 82.0 0!4, 80.1 #<L 3015

o00 7250 72;7 74.0 7S, 7,3 794 76.3 77. 775 718.7 80.9 82.8 85,6 86,6 1289

160 71,7 72.7 72.9 73,6 74.2 74;2 75,6 78,5 78,7 80.7 83.1 85.4 88. 87,9 130.6
?? 0012-- 4-A 76tL Z 44, -79 80,3 @02,3 @3 4 - 795.9 _A2,9 922 P 34*7

250 79.1 81,9 85 8 86 55 , 84;4 86,3 85,5 7,5 e8,4 90.1 91,4 92,8 91i3 137,6
stO 82___ __ 89,0_s 83;0 83,6 511 4 ' M2,71 81 80s? 9010 B-r7 13525

400 81,7 81.1 80.0 gO 5 80,3 8% 4 81.9 82,5 82,8 85,0 85.3 85.6 86,9 84,7 133.0
500 8Q09 82,2 83;6 82,0 79,7 8902 81,0 83,1 89.2 86,3 87.0 88.3 86,3 86,4 134,4

S80,0 80, 8,8 ,3 822 83 83.9 i5 6 8.0 86.1 873. 850 85,2 134.8
00 .JAiO .78, , Z80 gOfl. 801 0#;O 81,6 02#0 82§ 15t2 8s6.0 85,7 80t0 83-6 132,8

1000 78,2 79.6 5 82'6 82,2 832 81,9 804 80,8 85,2 85,.6 84.8 84,6 83.0 133.
1250 77,4 81,6 82 3,5 83, 81, 8 , 8 2,6 82,8 84,6 85,5 84,8 84, 3,4 3
600o it77,4 78 79a _1 10  0i*5 0, 79,6 81,4 :490 8 ,8 84.4 03.3 83. 81,7 13.?

2 00 M78, 80 ??A9 §10 R 7 78,0 799 80§ 02,1 85, 82, 8 2 3 00,9 13,3
2900 80,3 82.7 82.2 8091 81,7 79,7 78,0 78,8 81,2 82,3 83.9 02.2 82.6 81.7 131,8

o.0 9~,1  98.9 97.8 96t7 109*2 9 8 8 81 9' .4 _88q 93.5 86..1 9 8@ 92.8 145.4
4000 84.4 91,*4 0.18 ,8 21 2 84- 80,9 82,6 81.7 84,1 85.5 8-.1 85,7 85 3 136*0
.5000 81i 860 8,a 00,5 85,6 83 1 8403 Or3 , 2,2 4,2 2 82,? 83,9 82,6 135,6
6300 87.9 93.7 91. 92,9 90,7 9 0 84.2 83,1 85,0 s8,3 90.9 83.5 84,0 84.3 149.6
000 83,6 89-1 86.7 88t0 87,9 86.2 80,8 80,4 8f19 93!1 86.4 81!2 81. 81.6 137@1

0 84,9 ,89;3 873 Sg3t 87,0 8 81.6 81,1 83. 879 86.2 8o.9 814 80.01 f
1200 81,6 83. 84,5 8( 7 8 2 ,8 7, 77,7 82. 76.3 7 77,&6000 79,4 82;3 82;0 80 7 ;1,1 78;8 7590 75,1 76-7 77,0 804 75.2 76,4 77,3 135,0
2L 0 76,6 79*3 79,2 77,8 77.0 74,9 72,0 ?730 74.4 75,8 78.3 73.4 73.5 77.7 134*9

VEALLe 103 100.7 1006 102,2 979 96, 96,8 7 94,6 100.1 99.7 101,8 102.0
OVERALL CALCULATED 96,5 102 0 101.0 100,8 102,3 97.8 95,9 96,8 97,2 98,4 100.7 99.7 101,6 101,5 150,6

PNDB 111,9 116.8 116.1 11 i7 117.6 112;2 109.7 110,7 1106 111,3 1.14. 111. ,1 4,4 114.0



Table A-XXX.

FULLY TREATED MOD VIII BLADES

SCALE MODEL - SCALED DATA
NOMINAL NOZZLE

200' SIDELINE

84% FAN SPEED

FULL SIZE SOUND PRESSURE LEVELS SCALED FROM MODEL DAT A (59. D8G, F, 70 PERCENT REL. HUM. DAY)
50 65,6 68.4 72*2 7316 744 75ea 76,0 77o0 77,0 77 78.3l 70.6 79,1 76.6
63 66,2 73,9 77.0 76.1 79,4 77.0 81.4 84,9 81t. 80,4 79.3 77.6 79,1 74.7
80 65,0 68,3 70.1 71!9 73.2 73,7 75,4 78,0 77,7 79,0 80.3 81.0 81.8 77.5

100 65,5 70.1 73.5 74,8 75.4 78.2 79,8 81t7 82,1 84.1 85.0 85.3 85,3 80.5
125 72,2 77,4 82.2 850 84,4 83.8 85,8 84.9 86,5 87,0 87.2 86.8 85.8 80.5
60 74,9 77,8 78,9 bit 81.4 82, 83,0 84,5 84,7 85.2 85.1 84.3 83.0 77.7

200 74. 76,4 76,9 6 79,1 80,7 81,4 81,8 81,7 83.1 82.3 80.9 79.7 73.5
250 73,6 77,4 80.5 8 78.5 79.5 80.4 82 4 84,0 84.4 84.5 8 83.4 81,0 75.0
315 73.0 75.2 77;6 13 80.9 825 83,3 84,7 84,4 85,1 83.0 82.4 80,5 73.5
400 70,4 73.3 74.7 77.9 78. 8  80 2 80,9 81,8 81,3 83#2 82.8 80.7 78,4 71.8
500 70,5 74,5 77.7 80.5 80,9 81,4 81.2 81,5 81,5 83,1 82.3 79.7 76.8 70.9630 69.5 76.4 79,8 8113 81!7 81.i 81.1 81.8 81,4 82,4 82.1 79.6 76,3 71.0
800 69,3 72,9 75.7 78,8 80,1 79,5 78,9 80,5 79,6 80,6 80.9 78,0 75.0 69,0

1000 69,9 74,6 75,9 79.5 79,8 780 78,0 79,0 79,2 79,9 80.0 77.1 74.1 68,0
1250 67,9 73,i1 74.6 77.3 77,7 75,8 75,9 76,8 17,0 77,7 77.8 74.9 71,8 65.6
1600 71,5 76;8 78,3 77,6 80,0 78;5 77.0 77,6 79,5 79,7 80.1 76.4 73.8 67.9
2000 83,0 93.0 93,9 94,1 98.5 90 1 87,0 88,0 86,6 85,5 89.5 82,2 83.8 78.6
2500 75,2 85.4 86 1 86,2 90.4 83,3 7980 81,4 80.0 81,4 81,5 76.1 76.6 70.7
3150 74.4 79,6 84.4 8517 83,7 82.1 80,0 79,0 79,3 79,4 79.9 76,4 74,3 67*3
4000 77,8 7O 8. 86,7 9,9 88.7 88e, 82,9 61, 7 63.0 82.3 8465 76.8 73.8 68.1
5000 73.5 82;6 82.4 8514 85;3 8651 79.9 79 3 79,8 80.4 82.2 74.7 71.7 65.2
6300 74,1 82,4 82.9 8515 85,3 84,5 80,7 80,0 81,9 79,8 81.8 74.0 70,5 62,2
8000 69,7 76.3 79.8 80,8 81.0 80.0 75.3 75,5 76,0 76.0 77.9 68.7 66.3 57.6

10000 66,1 74,2 77. 1  77,9 79,6 78,0 74,5 74,3 75,! 74,1 75.5 67.i 63,1 54,3
OVERALL CALCULATED 87.7 95.8 97,0 98.3 100.6 96;6 95,0 95,8 95,7 961 97.0 94.3 93,4 88.2

PND8 101.3 109.6 110.9 112;0 114.5 110,3 107,4 108,1 107,7 107.5 109.5 104.2 103,6 97.9
. ... -. 69.



Table A-XXXI.

FULLY TREATED MOD VIII BLADES

SCALE MODEL DATA

NOMINAL NOZZLE

100' ARC

TAKEOFF

MODEL SOUND-PRESSURE LEVELS (59 DEG, rj 70 PERCENT,REL, RUM; DAy) - ANGLES FROM INLET I 668REES (AND RADIANS)
30 40, 50 60 .0. 80. 90, 100. 110. 120. 130, 140, _150. 160, PML

FREAS. o,, )e, ( 5),)(ios )(18;22) 1c4!0)(t! ) 5)(i.92)t2;.99)(227)(2.44)2.62)(279)t ( )(
S0 * l8 * 7A , 16,7 77,7 7819 78.8 79-; 4  81:0 86 87s 92 96.s 1_.8
63 7307 76,2 78:2 77;4 77.4 78;1 79'.9 817 82.1 829 .8.9 87. 93:1 07. 135.4

_SO 3,9 76,5__ 78,. 78,3 79,0 79.3 80o2 81;1 81.5 83,5 8516 88;7 92,4 952 -134,9
100 14;3 75; 78,2 78,1 75,4 78,9 798 8,5 81.1 82,4 84,1 67,4 90,3 915 133
.i5 i_8 1764 769 78 3  77,4 77, 7708 79, 8 03 8:,4 83 8 86.6 88 89*5
60 75,1 76,4 76,9 80,6 776 78;7 79,8 B1l 83.6 8 8 7.9 90 ;8 94; 3 93.7 3

--200 7692 78,4 80,0 7 9 ,7 80,2 81;8 83,7 85,5 86.9 8913 91,6 94$9 97:4 96.3 13902
250 82,2 84,4 85,4 85,6 85,7 85.2 87,1 680 89,3 913 93,4 95 8 97 5 96,0 140,6
J15 ._41 1 87,2. _87 9,0 08 8, 85e 7 88,3 88,5 89.1 91pi 92.2 94t0 94,8 93,8 440.0
400 83,7 83,5 84o0 83,2 83 83 83.4 843 8599 86.0 87.3 89,2 90.9 91 4 90,5 136,6

.00-_ 82J O 1..814 832 82!4 82. -871; 83:.4 85,5 87,6 89;3 91i3 93,3 93,1 9121 -137.8
630 83,9 83t6 83!1 84,8 85,9 87 1 883 8817 89.5 91,0 90.5 92.0 9212 89,7 138*6

-- 00-~L 6 8 8  : -84 1 J 8 p 864 -86.9 87. 89. 90.8 91 89, 77
1000 8.9 8 %3 8 86.5 86.4 85 87.1 87.5 88, 90.8 8913 88'. 137,4

-1250- 35 8 86 5 8686286 5!928 86 4 874 87 .6 890O 90,5 9;,8 9g 5 88.5. - - -
1600 79,7 82,3 82,0 83,2 858 839 84,9 2 879 87 86,2 873 81.1 8 67 7 63 186,0
000 147 868 *25 J3 17 85 4 -85 8134 85,8 685.6 86,9 88.3 880 87 3 86.4 36

200 82,3 880 4,4 84,7 87.3 8 7 85,1 83,8 85,1 872 88,7 880,1 871 86,7 136,7
1.50 f -909- 912 89.~ 9 L; 87 8 8 S 9 87t0 8 e 89t 87 87: 88.2 .1. 19!2

oo000 9 100:0 9 7t4 99,1 100 96 9 9l 93.4 9 92,2 92,; 93;1 94,8 17,2
IA__86#A _97 .9_79 9 5, 92. t.3 988.,3 878 87,4 88,2 8,5 88,7 _87;1. 42,

9

300 85,5 89.4 90.1 90.6 92,3 88 85,7 86.3 86.4 85p2 90,3 85,5 8415 83.; 139,8
80800 88 9 , 9 ,9 0o o8 901 2 87 7 87, 93

10000 84;I 812 9 8, 6 6 8 84, 84.1 86. 841 2: 82,1 3
0 8604 88i 8 811 4 0.3 80,5 81.7 827 85;4 62,2 2 117

717 83.9 83,9 84.6 84.9 81;9 79.6 78.1 80.8 81.6 83.1 80.9 79,2 138,1
VERALL 20000. .7,4 80,4 815 809 80 2 77.4 76.3 76;4 7803 80;7 8i4 _79;5 1753 79,0 137.7

oVERALL NEASURED 98,5 102,5 .102,5 1 1033 101 2 00, 100100,5 00 102,3 1036 104,3 105 8 10613
OVERALL CALCULATED 99,6 103,3 102,8 103,8 L0 _101,4.100.2 100 3 101,1 102,4 103,7 104.6 iO5 9 106,0 1537

Pica 113,4 j184 117.2 18 ,3 110 116 4 11 5 ll4.5 115.1 116.1 116.3 116:4 117.0 117.3



Table A-XXXII.

FULLY TREATED MOD VIII BLADES

SCALE MODEL - SCALED DATA

NOMINAL NOZZLE

200' SIDELINE

TAKEOFF

FULL SIZE SOUND PRESSURE LEVELS SCALED FROM MODEL DATA (59' DEG,F, 70 PERCENT REL, HUM, DAY)

10 tj!8 708 75: 7 77! ;8 79 s02 808 81:4 a j2 1:
3 2 72 7 7 765 76. 77. 78.5 79,4 80,7 81'j1 3 18212

80 68,4 72.0 74,2 78.9 76.7 78, 1 79.4 807 82*6 83,9 85,j 86,4 8715 83.2
100 693 7490 77,1 77,9 79'2 81:2 8532 84,9 85!9 8796 88.7 904 '90 5 85i7
125 75,3 79,8 82.5 83,8 84.6 846 86;6 87,4 88.3 89,5 90,5 9113 90,6 85,2
160 8t0 lit, 84o0 87,2 87t4 85I 87:8 87,8 88.0 89 2 89;2 89,4 187,7 82.8
200 76,5 78 810 81i4 82,2 82 37 85 2 84.9 85.4 86. 86,2 842 7,3

50 7 1!7 7 80t 80's 80,8 8 o0 8 * A8 88 j 88, 885 8 o 79!7
15 7 v5 7 79,9 82,1 84!6 863 86 8179 8 87 871 8 78*1

400 74,4 77,6 79,2 83,3 82,9' 84,6 85,1? 861 86,1 87p4 87,6 $, 83,9 77,4
500 73,2 77,0 8010 83,5 85,2 8557 85,1 86,3 86,5 86,6 86,7 85,7 815 76.1

610 75!6 82,8 82!8 837 88 88 866 86-9 86?3 86,9 87.1 85:6 82:6 76!2
71,6 77,0 78.6 1,10 844 8214 83.1 84;0 84.8 85#1 85t7 83-6 '79, 73.6

1000 76,5 81,4 78I9 ij,4 84;0 82.6 82.6 84.1 84.2 84,7 84,7 02,7 719, 739
1250 73,8 82,5 80,8 82,3 85.8 84;7 84,2 82,8 83.6 84,9 85,i 8216 78,6 73.4
1600 75,7 85,2 87.5 87 5 89.9 86;6 84,4 84 8 85.4 84.2 86,0 81.7 '79)6 73,4
2c00 84'7 9413 93,7 96,7 98,5 95;8 9246 92,3 91,9 91,9 88.5 86.6 84 3 80o8
2900 7;74 84.8 9i!8 93,9 93,4 91'0 90.4 871 86.2 84.9 84.4 82.6 79.7 72,6
3150 76,3 83,4 86,3 889 1 90'8 87,5 84.9 8513 84,9 82.8 86,4 79.5 75-2 68,6
4000 78,7 87,9 89,7 92,4 91;6 89;i 85,6 84.2 86,2 87.7 88.4 80:9 77;4 71,8
5000 75t,1 82.5 86,6 88,0 87,6 86;3 82,7 82,6 84.0 82,3 82;9 78,4 '73*6 66.5
6300 73,4 80,7 8448 87,0 8615 84;1 80,6 80,6 81,2 81,1 82,2 76,5 716 64,6
8000 69,7 78,3 81,2 83.7 85,2 82;8 80.6 79.0 81.0 80!7 80,4 75.4 67,9 61.1

10000 65.7 74.9 79,2 80,7 813. -79;2 78.3 78,2 79,4 80!5 t8,1 74,0 64,6 98.6
OVERALL CALCULATED 90 1 97#6 9992 10115 102,5 100.5 99'4 99.3 99.6 100.1100.2 99 4 97.9 9219

PNDB 103;4 111,5 ,12,7 115;i 116,4 114.2 112,3 112.1 ii2.2 112;3 1i2.3 109.1 106.3 i01;4



00

Table A-XXXIII.

UNTREATED MOD II BLADES

SCALE MODEL DATA

NOMINAL NOZZLE

100' ARC

APPROACH

MODEL SOUND PRE§SR t-EYELS (59 DEG, F, 7q PERCENT "Ek,H V; DAY) e ANGLES FROM INLETIN DGREES (AND RADIANS)
20 0 10 10, 60 70, 80, 90, 100, 110, 120 130, 140, 1~0. 60 PL

FREO, ( (122)14) 5 7 92(27(44 6) )(
50 70, 69 653 '689 '6; 601 68,3 69,7 70;2 70;6 T4 72.0 76;0 78,9 120,6

63 6, 6, 69 692 67 2 66,6 68:1 70:4 6816 69,4 70;0 70:7 72,1 79,0 77,2 119.8so 61,9 69, 69, 69,4 70,9 60:2 69,0 * 70,0 70;3 70;9 73;2 73,2 74;7 75.7 120,7
100 74,0 76,4 76,9 75,5 78,1 73.1 72,0 70,7 7317 72.9 72,1 78;4 77,6 717 77.6 125,2
125 64.0 6, 6 I 65;2 66 68 659 68 659 0 66,8 67.4. 6860 688 69,3 7198 71'i 117"2
160 64.0 60 6 2 66 64.6 65 9 678 6,3 61,9 69.3 70 2 71:4 71,4 7313 74,6 18,9
200 61, 6,4 69,1 71.9 71.0 72,0 72,4 74,4 74,6 76,5 76,9 77;6 76,9 77'4 774 124,5
250 70,7 72,: 7;,3 76,6 77,1 7786 78,7 ?o 80,2 80. 80 8,! 81;0 80,4 70.9 78,3 128,9
315 71,8 74, 74;6 7670 79 ; 78,5 77,6 79,0 79, 805 8098 80;9 80.3 7902 77t4 128,8
400 69,8 74:4 75,7 76.2 745, 73,6 75,4 ?4,4 74,6 75,9 761 77 75,t 7,j 74.0 X25!2
500 70,6 74,2 73 i 71 8 70,0 70,0 70,6 6,0 70,1 72,3 74,2 741 74,2 7,1 73.3 t223
630 726 75,7 7,0 73,2 72,0 73,8 72,6 ?740 73,9 74,8 75;2 75; 75,6 75,2 74,9 124,4
800 6-.5 734 79;4 71,5 72,8 72,7 71,9 ?2,? 72,4 72,8 73,0 74.1 74,3 75, 0 73,7 12311

1000 70,3 73,5 7 ,2 74,8 72,6 72,8 71,7 72,t 72,3 71,5 74,0 75i9 75,4 73;9 7g,5 123,91250 68 7,8 7 1 75,6 7.3 74,2 72,5 13,4 72,5 75.5 77,Q 76;6 77,1 7952 73,1 125.0
1600 71.2 79, 7j , 76,8 76, 77,2 74,3 75,0 74,6 76,6 78,1 78;2 78,5 749 76.1 127,0
2000 75,8 83, 8W 0 83"5 817 81,7 78,3 77,7 79,2 81,2 8186 82:5 81,8 80 4 79.3 131,9
2500 84,0 89, 9 8 89,1 89,2 88,1 84,9 630 867,8 89.6 88;0 88;9 87;6 87,6 84;3 138.9
3150 72,2 79,3 8, 81.7 80,0 8602 75 t 6, 7 8 0 80.2 0.6 83,8 02,0 79,7 77,2 131,2
4000 70,1 81,o 84*2 82,1 81,9 80,0 79,7 78, 81,6 81,8 85,2 861 83,6 79,5 76,9 132,9
5000 74,0 82,1 897 82,7 83;0 86,5 81,2 82,3 80,2 85,9 85,9 85;4 87,8 63,6 79,1 131,4
6300 6,?9 00,7 8$,4 82,1 811, 80,0 77,0 78,3 78,8 80,9 83;7 85;9 8402 7866 76,1 132,9
8000 68,6 81,9 84,2 81,9 82- 81,4 78,3, 9,2 78,8 81.7 84;7 84;, 85,6 80,3 7506 34,1
10000 68,0 80,7 81,9 80,0 79;3 78,8 74,6 75,5 75,8 78,3 80,9 81:5 82,2 76;7 72,8 131,9
12500 64,8 78,0 7~,0 77,0 76-2 75,5 72,1 73,1 72,4 75,9 78;4 79;1 79,8 74,8 70,7 13095
16000 63,1 76,8 77.9 75,6 74,9 73;4 69,8 69,5 69,5 72.4 75,5 77:8 78,0 73,0 69.0 130,5
200'00 60,0 73,3 754; 72,4 71,1 70,3 66,5 65,8 65,6 68,4 70'7 72;9 73,8 69,4 66,1 129,3

OVERALL MEASURED 89,0 95,4 97;3 95,0 95,0 94,9 92,3 9 ? 93,8 95,7 96,1 96;7 96,4 94,8 92,9
OVERALL CALCULATED 87.3 9 8 90?2 93.9 93,7 93,4 90,6 90,9 92,2 94,2 94,8 95;6 95,3 93,1 91,1 144,8

PND8 102.0 10 ,4 ;10,8 108.3 1081 107.6 104,8 10564 106,8 108,7 108;6 10995 108,8 107,5 104.9
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Table A-XXXV.

UNTREATED MOD II BLADES

SCALE MODEL DATA

NOMINAL NOZZLE
100' ARC

72% FAN SPEED

qoDeU sOu r S NSRE ,EVELSO (59 DIG F" 70 PERCECN iEL. IV, DgA) . ANGLES nOm5~ ILET IN DEGRtpe (AND RADIANS)
'' -e -6 B .4 _ * * I -. .
If - og, 7 -er io 0 . s 76 ' 67 st *N et .*Its 254 ia aisa sassa 9tt

50 73. 7 8 0 7 2, 7308 74,6 7ij s;9 77;4 t 781 791e $417 8t -2 1
63 72,1 7o9 741 2, 6 , 75,4 74,3 76, 75.9 76,678, 79,3 8e,3 12
0 679 679 t00 7 ,B 79.1 722 734 7 7 75;4 76,6 ?7 ' 4 78. 7 7 8 2S 84,6 4

100 7i 10. - 7 4I 4 ;7 7 WY 74,4 7; 4 759 7 7 8 78 79 7 Sio $I,
i29 7~ ,0 73 $ 7 '4 U ; 76 W 44 7 it 748 79;_ 78t6 77 7 79,4 ..3 81;4 2 j

(60 6? 7 7 7 7 7 i 7 8 74I 74;; 79.9 77 8 79,7 Bill 83,4 64.6 12#
i00 7o, 7 7 4 r Ir 979 79 8;6 7 4;1 6 86 9 7;
as * e3 S 3 a8 9 a 4 87.8250 74, *It 4: 8 . 19 B8 4 pi, B 86o4 &.73 8289i 86, 7; I
315 77L 8 , 6a 8 19 843 838 t6 4, 854 86j9 8716 866 88t4 6, L
400 7,, 7 76 8 3 8g 3 8j7 8216 83,7 86 4 84t8 83 9 83 82 L38
40 o , !91 78;, Si8 4n 6 1i .24 aj4 I84437 tt? 823 3Poo f fi7t 82 6 510) 61, 5r i t a5 27 1 $41(i 43t_7 5511 53;1- LACU
630 7 581 04 Ott a A S 16 5 8t Sg,2 1?4 "'h S14 8e 6j 283 .5ov

L 7o 7;4, 81 1S a A1000 74, o di aaI i5,67 &, 6', 822 84, 8 1.7 82 4
,s1 1 ito w 7,80 S 7 9 77- 71 7

2500 77j4 65q2 8 ?L2 86i S8 88 83 S 83. 84 1 89a $4,1 810 044 84,1 82.0
30 83i 94j6 7 4 It 9 9& -9 C V2; Vbf1 93 of 9 #I 90 3 94 0 5910- .g I I I 6S.9 N3 3 ? f f. a6 89 1 9 8
!oeg 76; "2 6* 2 51490 77,. 4 s 8973 4IJ 89 6 .8 s;it 869 90.7 93 4 8 98 $91 4 84.2t

f9,-a 6 * Ja;- i 8,, 4t Bz 8a ae s 9o 8 44 s1

*IS 70 ' B9. .8 8 t .9. 9 I so!b W: SMQ 8 . - .- it,
it P , 8 6OW 64. S 4 5 8 32 W63 O 66 e9 B6 4 S145 7V,1 i4

4 6I~ *9.l 5 j f 2 7632 8 4$5 Pat 7' 5 46 R 4 7 8 2

41OP .111,24 1Is: g: u s-t a L.a .. tIs : 11 11a _ ' 1 .11 UL 7i4



Table A-XXXVI.

UNTREATED MOD II BLADES

SCALE MODEL - SCALED DATA

NOMINAL NOZZLE

200' SIDELINE

72. FAN SPEED

FULL SIZE SOUND PRESSURE LEVELS SCALED EROM MODEL DATA (59.DEG; F, 70 PERCENT REL, HUM, DAY)
50 60,8 b664 b7.3 7168 73.0 74:4 73.8 75.0 75*3 74.8 75,5 75,4 75-4 75,0 71.4
63 62,8 66,3 68;9 70,2 72.8 75.6 73.5 74;4 74.2 74.0 76;9 74;6 7 5.0 74;6 71, 1

80 5e,5 63,4 06,5 67.8 69;3 70:0 72-2 73;6 7J35 7418 76.0 7618 76.2 76.5 74,3

100 59.,9 66.0 69.6 71:7 73.4 74:3 76-2 78;8 79.0 80'5 80!8 8 i1 81'1 80.0 76,4
125 65,1 70 9 75.5 78;4 80.6 81,3 82*6 84;5 84.6 85!2 85,4 85,2 84,3 81.5 76,8
160 66. 72,9 76.4 78,8 82.4 82,6 82*9 84'2 84.6 85,7 85,7 85,5 83.6 80,8 750
200 64,8 72,4 15.3 76,4 78.2 79.0 79;5 811 8 82.4 82.4 81.6 79,1 76,4 71.4

250 6960 71.7 74:6 76.5 77; 0 79.5 80g 82 82 7 827 8114 80.0 80-9 78;8 77.6 71.6
315 64,3 74,9 79;4 82;0 83.0 82*3 82-9 84;2 84.4 84;1 83:9 84.8 8 0^5 78.; 72.0
400 62,3 70,2 71'9 76,1 76.4 76;9 781 0 80;4 80. 79.4 82*0 79,6 768 7406 70.4
500 62,3 70,2 7419 76,1 77;5 80,1 78.1 7914 79,1 794 80'6 80,9 76,9 73'9 68,3

610 62,1 b698 76.2 76:0 76.5 79.3 78,2 76.2 77.6 79.5 79,8 78,6 77#5 73.7 67,1

800 61,6 71,5 19'2 79. 1 78.7 810 78.4 8 0.8 77.4 79,7 79;3 77;5 76,4 73;0 67.0
1000 63,0 75,3 0.7 82.1 83.3 84.5 80.9 80v1 8112 807 81'7 82;0 76;9 75;4 69.2
1250 64,0 76,7 83.5 83.5 84;4 86:6 82:2 83'0 830 83;7 83;7 84;3 78.8 75;8 68,6

1600 69,9 81,9 92.i 92;5 94.1 94;7 88.9 91;5 89;7 92,3 87;7 89;2 84*6 83;1 76,1
2000 60n, 77.2 81.7 84.9 85.0 83.7 84.9 82,3 8567 84;5 86:9 85;9 79.6 74.1 67.7
2500 62,0 75,8 aJ;3 82;6 82.7 87:0 83.5 84,2 83;2 86,5 86;6 85;5 81.1 76;0 66.5
3150 62,3 79,6 85. 87.2 86;6 86:3 84.6 85.0 87.3 87.4 88'2 89.5 82.7 76.1 69,2
4000 56,2 76,2 v1.5 81.6 82.4 83.0 81*7 82;8 82;3 84.9 85,5 85.1 80.3 73;8 63.7
5000 55.4 76.3 80:4 80,8 82.0 82,3 800 8113 81.6 85.2 85.3 85;7 79.5 72;4 62.7
6300 514 73,8 8.2 78.4 79,4 80.0 76.1 8103 8 0u.7 82.9 83.6 82.2 78.0 70.2 59.4
8000 47,4 71*1 76;9 77:4 78;5 78:1 76;6 -776 78.1 80;5 82'1 82'1 77.1 68;2 56.6

10000 42,2 66,6 73.5 74.5 75.9 7517 73;8 7416 75.2 77'7 78.3 77,9 74,2 64.5 51,0
OVERALL CALCULATED 76,9 88,4 95"4 96,3 97"3 98,1 95t3 967 96,6 97,9 97.5 97 7 93,7 90 7 85.2

PNUS 87,7 101,9 108.3 109.1 110.2 111.0 108,0 109.3 109,7 110.7 111.1 111.5 106.3 101.9 94.8



Table A-XXXVII.

UNTREATED MOD II BLADES
SCALE MODEL DATA

NOMINAL NOZZLE

100' ARC

847. FAN SPEED

H0QU5 0guP PRtUR -3 VE-.t (9 Dg, T*70 P_1ET C1. HN, DAj) * ANGLES FROM INLTIN @EREES (AND RADIANSI
s9 30. 4. O. *o. ? s ~. o t~. Lose . ;o. io; 140; 150. 16G ;)RI

gRIe; |gt$ |tS2)€OD O) | SY(C8 0 1 t . 140t I5)( r9)(0 92)(2.09)( 27(2 44|(2 62 (2,79 ( ) , t
S 176 7 7t2 41 76 4 76 9 774 81 84 3 9;7 94.1 La8

63 7i4, 1416 t4* 76$ 76,1 76, 76;9 76% sell, s211 895311 S 90P 3 94 4  1330
; 7fP 7 .9 t 73 17 7 7 77,$ 1. 9 so8. i81,9 s 6 85,3 89.0 9a27 1-!

100 ?0 0,6 t6. 7. ?.3 7.0 77.6 76, 80,q 8 .6 8 1 . 3  ,7 84.5 874 881 34.0
125 79,0 76,8 %3 Z3 83 83;1 79; 76I9 60i 5 Sgo 8O s 80;9 86;2 84;2 0662 7;9 1312
160 753, 74.4 7356 75S 77.4 7 76.4 7 80.9 $2.89 853 65 6 89;, 91.6 132.8
20o 74(t f t9 7o g o 9; 70 84 82; 84t 8, 72 89 2 13 93.2 93,5 13,3
250 84.3 86, 6 6.4 679 9.4 90 5 8 S 90 90 9, 5 99 962 95,4 965 961 95,9 14
35 8e 8,90 s5 3 I0 5 88 2 87 3 86.6 88, 6;9 909 92. 93.0 93.6 93.4 92;3 139,9
400 809, ~31, i40 $4s0 8429 846 4.4 8 0 67;8 89;6 89t4 895 89;7 894 69,3 137,3
500 8.1?t vS !2.3 8815 fot1 82 9 84;0 84 85;3 87;7 915, 94;4 90,9 9.0 ~9i 13j48

3,o 81.0 7 i s86 9i , 9f, 93 89 6 9 1 5 66.7 1982
0 0 eo, ,,7 a) a $ 9I, , 3, 8 ;q 86;5 66; 909,7 , ; OI i 7; 6 12

100 85 8 926, 97 5 99 *t6 598 61 3 , 8999 4 89 896B . 145.23190 69 46j9 93 95 6 93f q 965 903 9 5 9 5 95 9 , 983 4a#4

,4000 MIT 9,7 i, 97 ft. 9 5, 93 57 94* 5 9 9t 9 7 a91,1' S. 6.0 924 14#520c a9- I , Q2 1486.3
2W..00 . 2 . 980 3, 1  9-. 97;9 92;. 929 42 923 16 96
2500 85.7 9311 96;2 955 99,6 9 95;, 92;9 94 ; 9 ,49 9 90f6 p.4 69!6 47,4

10800 75& S9o '0.0 8J.9 69*9 8 93 87. 4 4 876 8g9. 92, 93,2 88:5 856e 840@ 1422
SOO1 71? 85,4 7 86 2588.1 9734 85.7 866 9347 89 2 9 91 90  84  816.4 4 6soo :917 9 9 8113

190 7i t P8 3 s 05. asa, 86.7 ~ a.4 s; 84.1 87;7 p ;2 9 2 87.6 83;4  4 i80.4
20 0 6!. 1799 G2;3 $LT 844 ,i 80S 0ii 803 83i6 85j4 66,7 84'9 0 1 76.6

o0RAI. MWA"U$jAtD li' $~ toSil I 4' 1 ~2: t, 7! iI0 I tsit is1 tM7! i8 $ ist 0 18 43;
. 0 9 1184 9.1 4 .5 117
rioe 10999+ 27,0 rp0,t 1 Y.9 121.2 2 9 tt+,9 l19: 1 4 r9,r 190.4 120.5 118.3 917.6 ti,1



Table A-XXXVIII.

UNTREATED MOD II BLADES

SCALE MODEL - SCALED DATA

NOMINAL NOZZLE

200' SIDELINE

84% FAN SPEED

FULL SIZk SOUND PRESSURE LEVELS-SCALEb FROM MODEL DATA (59 DE0G' 70 pERCENT REL HUM, DAY)
50 62,8 69,0 71;9 744 76.6 77.0 77,0 77.9 79,4 7996796 9 802 808 7.0

63 65,7 70,1 77;9 80 813 77.8 76 3 80.3 79.4 80i5 79 1 83 79;8 79'5 77.6

80 63t, 67:6 1.2 7*9 75;6 76.1 75.8 77;6 79 1 79.8 81.1 82,4 82,3 83;0 81 1

100 63,8 69,9 72,5 76;0 78,0 78,4 79.8 82i3 8J'4 84-4 85,3 86,3 86,8 86,3 82*8

125 733 92 01!7 84,8 88,5 894 8717 90,0 89;7 93,8 94.3 92;4 9i-8 89,' 85,1

160 70,9 778 80.5 824 86.3 86,j 85i9 87;3 88.2 89.7 90'4 89;9 88,9 8612 81,2
200 69,6 76,5 792 84 829 83 836 83 870 883 87; 4 86;4 84,9 82*1 78.0

250 6?,' 73,3 77.4 85.3 89. 81:6 83.6 83,6 84!4 86,4 89,4 91;2 86.0 82*6 7716

315 692 79,5 83.8 87;7 8719 92.6 89.4 94,5 88,3 94,3 90'4 88,1 87.2 83.9 77.0

4oo 70,5 80,8 i.l 83.4 86.5 89 9 85;s 86;7 85,6 86.7 85!6 85.0 85.4 8;1 75.6
500 77,5. 82,1 88.6 89,2 90;9 94,5 95-5 89'5 92,2 87,9 89'5 865 89'0 83;2 76.2

630 71.3 61,7 88.9 90.0 89.4 92:0 88.4 87.1 88.8 88,3 87.7 86 1 B58 81 0 79.9
800 72,4 81,0 66,6 93;9 97;6 1010 97;6 96;0 91.4 88,4 89.1 86.0 84.3 80; 77,9

1000 71,1 83,9 90.4 93,.6 97.8 101.5 99;4 975 968 0 898 88;9 861 82;3 77.2
1250 68,$8 1,6 88.2 91.5 95.6 99.4 97;3 95;3 94;7 88;8 87'7 87.2 83.9 8011 74,8

1600 73,8 84,2 0.3 91:6 97.3 101:2 972 94;8 9216 92!3 89!3 91;0 85;7 82;2 75,8

2000 72,3 86,5 93,4 94:4 97:0 99:4 93,4 95o0 94.9 95;2 96;3 94;6 89;3 85.4 79,6
2500 66,3 85,8 00:2 93;0 95,0 94:1 94,4 92,3 93,7 93,6 95;1 93,1 86;7 82;7 76,8

3150 66,6 79,8 57.8 88:2 89.7 95.2 91*7 91;9 89*1 91,6 69.6 87;5 83.6 79;7 71,0

4000 63,3 80,5 66;2 88;7 89;9 90;3 89.6 89-0 903 91 7 92 1 9;2 83,4 77;3 70.1
5000 60,9 79,5 85.8 86.9 88*6 89.8 89,1 8900 88,6 90 0 90 5 8 .6 84~1 78;3 68.5
6300 58,0 77,2 83?1 845 87!2 87:6 86;3 86,5 86.5 88,3 89;4 888 81.6 74;8 65,1

8000 53.3 735 800 82*1 85:2 85;7 84.6 85,7 84.6 87,4 87:1 86;2 80.0 72'7 61,3

10000 49,0 70,1 77.7 80,2 83;9 83.7 82-. 83;8 83,3 86.1 86:4 85;3 79.5 70;1 57,5

OVERALL CALCULATED 83,0 94,4 100.3 102.7 105;8 1088 1062 105-1 i0n42 103*8 104;0 1n2;9 99.8 96'5 92,0

PNDB 93,7 107,4 113;1 115.1 117.5 119.7 117'3 116; 5116,4 116.6 117;1 115'.8 111.2 107,;1 101,2



Table A-XXXIX.

UNTREATED MOD II BLADES

SCALE MODEL DATA

NOMINAL NOZZLE

100' ARC

TAKEOFF

MODEL SOUPD P~NESORt LEVELS (59 DEG F, 70 PftkCEN! E, ; DAY) - ANGLES FROM INLET IN DEGREES (AND RADIANS)

20 -jo 40 so, 900 70, 80 ?90 100 110, 120 130, 140. 190; 160, PWL
REO, ( 36) 3I 90,0)'0,87)(1,05 I 221,40 , )1,7).92) (29 )2,27)(244)(2-62)(2,79( i f
90 7 ,3 78,1 77,1 77;8 77;0 79,1 79,9 80,4 81,4 83,4 84 ; SEI 87,2 93;3 977 1359
63 75 4 76,2 7 6, 77,8 778 718,7 79,6 q0,6 861; 83.0 83, 84.9 87,4 92;0 96;8 135,4
S0 76,9 77,1 80,0 80,4 79,0 79,4 807 $i: 81,6 83.8 84,4 B6;0 88,6 93,0 95,8 135,5

100 78,' 79,i 79, 79,9 80;1 80,7 81,5 81,1 81,9 83.4 84,2 86:3 88,1 914 92,0 134,3
125 76,6 77,9 806 78;3 79,2 7890 792 80, 861,6 83,7 82;8 84;9 86,2 89, 91,0 133,1
160 76,5 79, 8 ,7 80,4 78 2 80,2 8196 ,2.0 85,3 88,0 853 88;8 90,1 94;3 95,2 136,9
200 77.2 7i, 8'i2 80,8 80 9 813 82,7 84,4 80,3 87.9 89, 92:0 94,1 968 96,7 139,2
250 83,0 : 5,6 8e73 87,6 87?9 87,1 88,2 89,2 89,9 91,6 93,0 94;6 96,8 97,8 96,8 141,9
315 86,4 89,7 893B 89,1 91-? 8863 89,5 90,09 2 929 94.3 95.1 96,7 962 95,2 1424
400 85,i 86, i ,2 86,4 88 89,3 8805 9e,8 91,2 91,6 91;5 914i 92,3 93;3 91,4 140,1
500 81.1 02,9 80.3 85,0 8E0 85,8 85,4 6,4 88.7 89.3 90;7 92,6 92,9 93,2 91,5 139,0
630 84.6 89,4 92,4 92,2 95,0 96,1 95,2 95,~ 95.? 93.5 94,0 94;4 93,5 93,2 92,2 144,3
800 90.0 96,i 98;_ 96;7 101A; 1031i l02,2 101,, 99,3 96,8 94;2 96;0 95,1 92;9 89.7 149.4

1000 9309 94, 9v;7 108.4 $098 112,1 $10,2 1091 $04 X 101.3 103;1 96;5 95,7 99,2 90,9 157,1
1250 88.0 92,0 9i,9 102.9 105 3 107,6 103,3 94, 96,1 96.2 97,7 98;2 93,1 92.3 93.0 151.6
1600 87,~ 89, 97, 100,0 X03'7 102,4 t00,9 99,6 94,9 94.5 95,9 94'5 97,0 93,5 93,4 149,2
2000 89,1 92,: 99W9 101,2 104.7 103:0 100,8 ' i 94.9 93,7 95,3 96.8 94,1 94;6 94.0 149,8
2500 87.9 94:i 90;8 95,7 98;9 10317 98,6 9 6 , 94,2 95.4 93,9 939 93,7 92,5 90,3 947,9
3150 84,4 93,09 ,6 96,9 98,2 96,0 94,7 6,4 93,7 92.8 93;7 95,2 92,3 92.6 90.9 146.2
4000 08,1 96, 90,3 100,3 101;7 98,7 99,3 97,6 102,4 100.4 102,0 102.9 96,7 94.8 94,4 150,9
5000 8.2 90, 9;2 93'6 93 2 9681 94,3 " ,3 92,2 95.2 94L2 93:8 92,1 9j;3 87;9 14,4
6300 8.3 91,6 949 95,1 95,1 94,3 92,4 93,0 92,? 94,1 94,8 956 90.7 89.4 87,9 4,0
8000 79,3 90,3 9i?4 92.6 93;i 93,2 92.4 94,2 92,6 96,3 96,0 96.5 93,3 91,1 87,3 145,9

10000 7. 8. 95~~ 90,8 92;i 91.8 89.4 9,9 893 91.5 92 8 92;8 89;3 87.1 84.2 &43,6

12500 74,8 85, 8v;6 88,2 90'? 89,4 87,7 88,y 88,1 90,8 91,? 92:1 89,0 86,1 82,9 143,4
16000 73~4 a~ 80,2 86,3 90,8 87,5 86,2 87,1 86,9 89.7 91,7 92;6 88,9 80.4 81,8 &447
20000 71,0 7i.9 85'4 83.1 88;? 84,5 83,9 83,2 83,6 86.2 87;9 89:5 86,8 83.0 79.7 144.3

OVERALL MEASURED 101,3 106, 11i ,2 113,5 915,5 117,0 114,9 113, 110,9 110.0 j1109 110 6 109,2 109:8 109.4
OVERALL CALCULATED 99, 104,6 10 .7 111.8 113;9 115 130 11 092 3 109:1 107,4 107.8 107,3 161,7

ER 6 4 1 227 121 122,7 22 12 120,2 1195 i18,6
PNOR 1110 118. i21,5 122 6 j24?3 125:1 122,7 121, 12200 1230 123;5 .



Table A-XL.

UNTREATED MOD II BLADES

SCALE MODEL - SCALED DATA

NOMINAL NOZZLE

200' SIDELINE

TAKEOFF

FULL :IZE SOUND PRESSURE LEVELS SCALEO FRPH MODEL:DA
T A (59 DEG, F, 70 PERCENT REL, HUM DAY)

50so 68.4 72, 75.2 77.1 78,4 79,7 80,9 80,7 .81,3 82.4 82.5 83.5 838.6 84.8 8i,
63 663 71,2 76.2 75,4 7715 78,0 786,6 79,0 81,0 82.7 81i. 82;1 81j8 82,8 80,7
60 66,0 72,6 7b.2 77.5 76;4 79,2 80, 9 81,. 84,7 86*9 83.5 85;9 85,6 87,4 64,7

100 66,5 71,' 76,6 77,9 79i 80'2 8211 83,9 84.6 86,8 87,7 89;0 89,6 89,9 86,0

125 72.1 78,5 82.6 84,6 86.0 86,0 87,5 88,6 89,1 90,4 91,1 91.6 92.1 90;7 85,9
160 75,3 82.5 84,6 86.0 90,0 87.1 88,7 89,3 90.4 91i7 92.3 92;0 91.9 89.0 84.1
200 72.3 78,. 84,4 83,2 86,0 88,1 87,7 46,1 90,4 90,4 89,5 88.2 87.5 86.0 80.1

250 69.6 75,4 81,4 81,8 82 , 84.6 84,6 85,7 87,9 881 88,7 894 88,0 85,7 80,0

315 72.9 81.8 8,4 88,9 92,9 94,6 94,4 9497 94,8 92.2 91,9 91;1 88,5 85,6 80,4
400 78.1 88., 9;,5 93,4 99,7 10i. 7 101.3 10093 98,4 95.4 92,1 92.7 90,0 85.2 77,8
500 81,8 87,1 94,5 105,0 107,6 110.7 109,3 108.3 10311 99.9 101#0 93;0 90,5 91.4 78.7

630 75.5 E4 c 90;6 99,4 103,0 106.2 102,3 98,7 95,1 94.8 95,5 94.7 87,8 84,3 80,6

800 74,8 81,z 92,1 96, 0.41,4 100,9 99,9 98.7 93,8 93.0 93,6 91;0 91,6 85,4 80,7

1000 76.i 84,2 94;4 97,6 102,4 101,5 99,7 96,5 93,9 92.1 92,9 93;2 88,6 86,3 81,0

1250 74.6 85,6 91,2 92,0 96.5 1n2.2 97,7 95.5 93,1 93.8 91,5 90;3 88,1 84.0 77,0
1600 72.1 84,i 92,9 93,2 95.L 100,0 95,6 05,2 92,6 91.7 91,3 91:5 86,6 83,9 77.3

2000 71.1 88,9 92,8 96;6 99,4 97,6 983 96,7 101,4 98,9 99,6 99;1 90,9 85,9 80,4

2500 68.8 81,2 90,3 89,8 90,7 96,5 93,2 94.4 91,1 93.7 91,7 89,9 86,? 82.3 73.5

3150 66,4 82,4 86,9 91,3 92,7 93,3 91.4 92,2 91,2 92,6 92,3 91;7 84,7 8011 73,0

4000 63,7 80,7 8b,3 88.8 90 7 918 95 '13? 91,8 94,9 94,0 92;7 87,? 81,5 71,7

5000 62.7 79,2 88,4 87,4 90,3 90,9 89,1 H89. 89,0 90.7 90,9 89;4 83,6 77,8 68,6

6300 586 76,1 8~,9 85,0 89,4 89,0 87,8 9,2 88, 2 90,3 9042 88;9 83,4 76,5 66,3
8000 55.0 73, 82,6 83,5 89,9 87,7 87,1 88,1 87,8 90,0 90,8 89;9 83,3 75,4 63.6

10000 50.7 69,2 79,9 80,8 88,5 85,6 85,7 85. 65,4 87,3 87,7 87;2 81.3 72.3 59.4
OVERALL CALCULATED 87,1 96,3 o1042 108,3 111,7 114,0 112,1 111,0 108,3 107,0 107;1 105;5 102,0 99,7 94,3

PND8 95,6 1.082 i 105 117,7 120,8 122,8 121,3 1Z0, '120,3 119,5 119,5 118:7 113,2 109;1 102,6

CA)



Table A-XLI.

UNTREATED MOD III BLADES

SCALE MODEL DATA

NOMINAL NOZZLE

100' ARC

APPROACH

-9iO!ig speg PRrSSR-eVEI (S g9 , ,' 70 PII~ENT REL; H, DAYI ; AWIES iROm V ftOLeT-N _LT 4Rif tNo AMIANln

.... 3 ;,,I ?Yt-2 §9;5 fp;5, 70-1 6 7 'i 5O; P " ; a .74 71, 7. la;,4 7z4- 76 _ * .4 L,1;A

63 6 ,.4 67.3 6,,D 77, 6t9 5 5 . . 7.:0 7 726 74 . 3  1 Q ',1

60 6 63 17.2 67.0 f7.;1 7217 7hr; 717 72;, 71-9 72;5 746 73.3 74)2 74 .7 122Z t

o3i I9 73 11 72 71 7 6 .0 78.2 7t - 77A 750 71 7  42 77!6 -;3 a2 K

60 65,4 6 i 2 69' &9.7 6, )r;0 7g;4 65.3 7 0G2 7? 9 7;9 731L 752 76;,
oo 6,P 7 664 7.2 777 755 7+ 7. 74; 74. .2 7 4 79"7 76.5 79, 7517 2 429

5o 6!.pE 72j2 76.0 71 769 76*5 76.2 T 791 79. 799 RD. 1501 0s; 7 a 1249

00 69 73,8 4;4 7&_ 73. 71,4 **; A 74 73'; 792 75 '3 74; "741. 7':;9 72;4

!!Do 69 T 7,2 ?16.3 7.'2 7 0t 76 ; 4 71i 72.9 73.9 74;7 74;6 75 1 73;6 1

i o .6 79, 72.L1 7 ~1 1 7 7 8 1t.- 5 7 5 ; 1 77 77; 7417 74;4 736
1900 70 p T 9 71  ; L4 74 0 .73; 74; 9 2 7 4 77; K 1. 74-3 L2A

2000 i 79,7 .79 4 8 Sj85 77t. 70. 7..3 -8 4.5 12.2 49.9
_ 68 90,9 ?3 . 9g$ 9 6 72. S *09 47. 8.6 97it 14. t ; 5.

aj0 7,9 7P6,0 1.3 759 78.2 79 8 78. 79 ;3 83;7 84.2 81.0 77 7 ,4549Q 00 33 r9 3 .:6 7. so p,4 718 ,9 s 4. *8: 576 7R, 75 aI

Uog o 4 a7 P.6 17. 87;7 84;B t.9 84. 84.7 -..§ 7 -5. 75. -.

io o 74 28* a, U2 Bp 0 a - 7 5 71 7 8 7 a1 ; 7 875 5 7 -4 77-4 - Lai l

§.00 7 os 84 0 03 ; 826 85;4 764- 85.2 81;2 74 0 16
19800 '7_W /+ e t3 '7 g ,4 6769 7 71.0 8o,2 I t; r 831 l9 g ~7 i 2 74 , 5 ,9

. ; 7 , ,:1, 7 :'? BE +,. 2 7o0 9

9 77,97 9 'I 7 . 7 71 7 L8 9 8450 7, 6 , . 7 9 7 0 78 ; 7 .M4 72;z 79"4 8 9, ,83;7 84-2 4 7 .4 ,, 7214
0 6 S 3,0 73;3 7j . 7 0. 6., 5 8.7 Wt ;. 69,2 7717 .1 5 7 7 3

@V_ ALL 69!ASa? og 50 .42; 9 .7 94 & 99 W 53.? ;7 S4if 86 B o 05i - 0. 99 ,4 6 .1:

O A CALCULI o0 : 94 A ?61 92 9414 94,3 2;1 92. . 4 !i ; 9 .5 3 9 i 9247 L";?1

ffift tolv- i -4140 114 894 .6 OKA I06;b i09. W LoF63 0410 0 -t a 5 7 if-.? 7 l o 1 7



Table AXLII.

UNTREATED MOD III BLADES

SCALE MODEL - SCALED DATA

NOMINAL NOZZLE

200' SIDELINE

APPROACH

FULL SIZE SOUND PRESSIURE LEVELS SCAIED FROM MODEL DATA (59 DFG; F, 70 PERCENT REL, HUM, DAY)

50 61,5 66,5 67.5 6B.B 74.3 77.2 75.5 78;6 77 1 74.0 73,8 75,9 6919 69.2 66.2

63 55, 57,9 61;8 62-0 64;9 64;4 64;8 65;9 66,2 66;6 66 8 66;6 65;7 64;2 64,0

a0 54,7 59,3 64.7 66.9 67.9 66.9 70.2 69.9 67,6 69,1 70!1 71, 0 68.6 66,4 66.4

100 59,1 65 , 72 1 75.2 75-9 74:4 77,7 77;5 73;4 75.; 76.5 76,7 73;9 72;7 66,0

125 58,9 65,1 71.4 75:1 75.' 75-3 75: 783 79,0 78;6 78; 1 77,7 76.1 73-7 67,9

1e0 59,5 65,1 69.9 72.9 752 75:0 75.0 76,6 77,8 78,4 78i 76.9 74;8 71,3 6b2

200 5B,' 66,5 69.6 66.5 ?7iO 70-2 72?3 72.8 72.5 73*9 73;3 71"8 69.7 66-6 61,1

250 57,4 64,8 6.3 67.0 69.5 68.4 69.5 707 70.9 71*6 71.8 71,5 69.7 66.7 62,1

315 58, 65,7 69,4 70;7 70;9 72.8 73!3 738 7 ,5 74,2 73.7 72*2 69.9 67,0 62.6

4r0 56*, 62.9 . 0 6 ;3 69.7 0:4 70 9 71- 13 72.2 2.3 ;1' 69.6 66.2 61,4

500 57,4 63,9 8.5 6 8 71 7.? 2. 2. 74 3 4. . 3 66.3 61.1

630 5 is 62,1 4 70 3 70
7 

70*9 71*. 71;6 7217 7;S7 75;3 74;3 71.4 66;4 61,1

800 57,2 64,3 71.9 70.5 718 735 72.8 72;2 7537 74;3 75.9 75,8 72.1 67.1 61,7

10C0 62,5 71,4 77;2 76;0 77,7 79.9 76.2 76;0 77,2 79,5 80;2 80,9 76,7 71.8 65,5

1250 71, 82,4 E7-5 86,8 88-5 89:7 85.4 85.7 86'2 81 89;3 '0*1 86;2 81-2 75.1

1600 5 ,i 67,4 75.6 75:1 75,8 78:2 76'9 79;3 78,4 78,7 81.3 f 0 15 75.3 68;3 62,7

2090 59,5 70, 5 74,9 74.3 784 79:4 78 4 77;7 79,9 83.2 82.6 P492 77-. 70o8 6 5

2500 62,5 73,7 81!7 93-2 84*5 83:2 83, 82;0 83.0 83,1 85,6 A6.4 82; 76.0 67 .0

3150 59,5 71,1 76.0 76.6 77;5 78:9 78.1 78;9 79.2 i,6 83:5 83.6 77.8 69.5 62,6

4000 59,8 70,8277.3 76 784 78.9 79,8 790 7 81.2 83-i 2 9 79 706 60,4

0oco 5599 70*7 75.6 77:0 76.7 77:5 76,6 76,7 77,7 79,4 81.2 0.5; 76!2 6:2 4 59,2

6310 57,9 68,2 73.3 7533 74,3 74:6 74,9 74;5 76,4 77,6 79'0 78.6 73.7 66*6 55,5

80ro 54,9 66,3 7212 71:9 73.1 725 721i9 71'9 73.2 75,0 76.0 76 4 71.5 63;9 52.8

10000 46,6 62,3 67.8 693 70,.7 69.6 70.6 68.7 71,0 72 8 72;7 73 4 68-4 60.4 47,7

OVERALL CALULATF0 74,9 84,9 90.4 90:6 92'1 92.8 91-1 91,3 91I7 9312 94;4 94 8 90:7 85.4 79;3

PRNP 85,9 96.2 102;3 103.3 104.6 104.4 104;4 103;7 104,5 105;5 107;1 17t5 103;5 97;2 89,3

W~



00

Table A-XLIII.

UNTREATED MOD III BLADES

SCALE MODEL DATA

NOMINAL NOZZLE

100' ARC

72% FAN SPEED

MOW':SQU WARRESSURUky 8-VE 09 9"'- F'i fPt - i- 140-1 6 AW)-* ANGLES FRo1- INEET lN 51esJO RM RDIA)
0, 30 4 60. 80 100. It. 180, 10 ,40 1501 i6o;0 PL

I 88 -. )-4.74 4Q 7 h e ( 5ti |4th) tr (!75i . 2.9 2, )(29 44)(2.# )(2,7.)( It
... O 6, 74j9 74 74, 4 76,0 76 8 73 T," 70,i 795if 0,90 8 84 3 88 920 s3l;6

--7ti4- 6--74 t 748 79.i ?46 9,r9' 76 r4791 791, 81 841 917 3 10
80 70.4 71.i 74l2 74,.5 75,1 750 76 4 '78 3 8 83 866 888 30)0

-- 400 74y4- -7i-77t- 17 78, 7, , 76f- 78f6 '791 014 81,4 82 846 86 7 q67t 1307
19 769t 6 14 77t 76;4 ?9;4 W;? 70.4 -,*1 ',f 775 8I ; 3 802 62,l 84, 2 06,0 129,7
10- P- 4 ?.i 73,4 73,i- i 74.t- 8 60 8312 85b - 883 8913 1307-
200 72.3 7415 77.1 76.6 76;9 77,5 79,6 9 820 6317 8s.3 87,4 89 5 9118 9t,8 134 5
254- 784- 1-0_81,9 o -4 82,r 88 4 O8,0 8417- 6848 91Do 89j3 9i;i 92,6 9213 91,t 137,8
3S 79,4. 1, 863j3 8324 839 83,4 63,2: 64,0 9,6 8608 87s8 89;2 89,9 90t,1 B87 136,1S40 7T-O-- -- 9 89 8 - i 1 22 89 0 864 0 84 8 66 .6 84,3 132.6
5900 76!0 77.4 78,6 79,7 80,9 785 79,2 80, 60,7 .24 83,8 80 85,9 857 84,5 132,1
630 76--&9,3 8a, 8l,9 8213 85p4 84 3 e5 8911 86,5 871 s -3 86,4 8613 8418 135,0
800 77,6 s1,9 641 8 83,5 6,1 86 9 6848 0413 86t6 86886 8 0 86 898 6856 83)6 13518
-10 -?4--- -8--86-T- 88,9 86.- 890 67tl 14 686 870 87.6 871 88,1 87s6 856 137 4
1250 80,8 82,9 68il 92 7 912 97 2 4 90,8 89 .870 86i,1 87,4 80;6 89;3 89,1 87,3 139,8

-1600--76t0 7-77O- 83rS 86, 7 85, 87,0 8i5 S ? -83t2 6 84;5 8 5 84,0 83.2 82,9 134o9
2000 84,6 885 94,8 90,4 904 94;7 88,5 86 3 8590 56 ,1 87, 8a1 86,4 86;8 86l6 140 1-2ff --79 -- 8-r 8 4- 1876 86;6 90,3 7.6- 674 -8.7 859,9 87,5 8s, 85,0 8 r3  84q6 130,0
3150 87,8 91 3 99;1 95.6 94;1 100;0 96;2 95 95f, 9 7 9897 99,4 93,7 914 919 147,
400 8.9 806 91t4  89t4 948 961. 941, ?21 2 90! '93o 01,8 93 B 2 82 84 0 1434
500o 79,7 8;,l 90i o 90"9 90,6 89p8 9~o 8 9. 2 . ate8 8a4 91,0 9 o 86p9 87 j 843 14 6- - 3, - 96 90 89, 907 812- 9,-8- '91, 94r2 95,9 9 , 89 9 87, 86,3 ,4
6000 80,6 86,7 9,i 87;3 87;6 86 9 87,9 87,4 87,4 8se, 89;8 9j 87,9 86 ,3 81,8 140,0

io -810 8-47.-i e8a3 87,7 86O1 8,9 85,6 65. 87i7 90 5 92,7 94 888 86,1 82,8 141,8
6 30 81,, 84;8 8660 84,3 83,7 831 83l 85q 87,0 883 89,8 O 5s;e8 84,0 799 140,5

001 79I--- 842- 9,4 816 80, r 8 0318 , B,l 7 8 4, 82,1 786 14r0
30000 75.2 79,3 81,1 79,6 78,9 77;6 778 775 I 8,1 82 8 84j2 85 8 3 79, 758 1396OVK A-L iASURW -96,4 101,o.0 10P,5 103,8 103.9 106; 104,3 1q! 03,6 104 7 1063 0 o 104,0 103,31

OVERALL CALOuLABs 94.4 98,7 100 103 16 1016 i 02 1O,8 i01, 1 12 102~4 1041010 j9 103o0 102,0 101, 153;7
p..rs. i&08, ti /8.0 oi6o0 1!78 i4c,9: 1 6g t 171 t=, i6S 118,6 S.i 1005.6 1t4.7 .1,1



Table A-XLIV.

UNTREATED MOD III BLADES

SCALE MODEL - SCALED DATA

NOMINAL NOZZLE

200' SIDELINE

72% FAN SPEED

FULL SIZE SOUND PRESSURE LEVELS SCALED FROM MODEL OATA (59 DE; F, 70 PERCENT REL, HUM, DAY)
50 643 6.3 72,8 744 ?6'6 77.4 781 782 78.7 7904 79 97 9 79? 8!3 80 , 7 6,5
63 66.6 71;7 73,4 73.6 77.6 77;9 77, 79i0 761i 76;5 78;6 773 77,5 7517
80 61,2 65,8 69i6 69,4 7116 72,4 74,6 7 54 76,1 77,8 78,8 8 .3 80,6 81.4 78.7
100 61.6 67,5 72;5 73,7 75*0 76.4 78,9 80,2 81,3 82;6 83,5 84;4 84,9 84;8 80,1
.125 67,8 7292 77,3 78,3 80,3 81,2 84,3 04,1 86,1 88,9 87,5 88 0 87,9 85,2 80,2

160 68ti 74,1 78.6 79.3 82.0 82,2 82*4 83S 848 85;6 85;9 86; 85'1 82:9 77.6
0 0 6 6 7 73.1 76,8 76.0 7, 81';5 80;8 80g 80.9 816 82;0 816 807 78;3 73,0

250 64.5 737 76.5 78i8 773 78,4 799 79.8 81;i 81,8 81,6 81,0 78;3 7 3!0
,35 65,0 72;7 76,9 78\6 80,2 84,1. 83,4 84 g 84,2 852 85,0 83,1 81,4 78,7 73,0
400 657 74;2 79,0 80,1 84,0 85,6 83,8 83 5 857 85i4 85,5 83,3 80,8 77;9 71,6
500 67v2 75,9 80,8 85,5 84,3 87,6 86;7 85,6 8514 856 85,4 84:2 82,9 79;7 73i4
630 68,4 74,9 82,8 89.2 88.9 90;9 898 89,0 86o0 §4!6 851 85.1 84,0 81,1 74!8
800 63i2 69;,7 78, 83,2 83,0 85 5 84,5 83,3 82-1 8j'j 842 82 0 78.6 75 , 69v8

1000 716 80,1 88,7 86,8 88 0 93:2 87.5 85, 84.0 8 4 84,6 84,5 80,9 78 73,6
1250 69,2 77;9 8615 84,6 86,2 91'0 86'5 i6, 84,7 84,4 85;1 846 79,5 76;8 703
1600 74,j 82,7 93,4 91,9 91,6 98,4 95,1 96i8 94,4 94,2 96;3 95;7 88d 82;8 78,2
2000 68,9 79;8 85,6 85,7 92,4 94;6 93.1 09, -89!9 91'5 89;4 90;i 82,4 79'4 70,0
2500 65,2 76'0 84,6 87,1 88,1 88,2 89,8 88i3 87,7 86,8 88,5 87.2 81, 0 78 0 699
3150 68,3 809 846 86.3 87i3 89,1 8682 89 , 90 5 93i 92i9 83,9 78,6 71,4
4000 65,0 7701 83,0 83.4 852 85,5 870 8 . 86,5 86,9 87,4 87f4 81*4 76,7 66,1
5000 66,2 78,0 82,6 84,3 84,3 85 0 85!3 86,3 87t4 89;6 90,8 90,5 83,1 76;8 67,2
6300 64,5 75,1 80.3 81 82:2 82 88 839 85,3 87,1 87,8 88.3 87.3 8 2 74'4 633
8000 61.3 726 787 79,6 80,7 811 81.,6 82, 846 859 866 85,4 ".0 72,1 60,5

10000 54,8 68,6 75,6 77,3 78,7 78,7 79,6 79,6 82,9 83;8 84;0 819 7618 68,4 555
OVERALL CALCULATED 81.1: 90,1 97.5 98., 99,3 102 8 100i 9 10191 100;3 1011.i017 10i;3 96,6 937 885

PNDS 92.9 103,4 ito02 110,3 112,2 115;1 11 14,0 113;5 114,8 115;2 114;? 108,
4 104,1 97t7



Table A-XLV.

UNTREATED MOD III BLADES

SCALE MODEL DATA

NOMINAL NOZZLE

100' ARC

847 FAN SPEED

-MODL"SOURD PRESSURE LEVELS (59 DEG, F, 70 PERCENT REL, HUN DAY) - ANGLES FROM IRLET IN DEGREES (AND RADIANS)
20. 30. 40, 50. 60. 7 0, 80 9 PO . 110, 120, 1301, 140, 150 160 PWL

FREO; (0 35)(0;52 )(0.7)(1 7 )(1,5(1;22 )(1,40)(1057)(1 .5)(1, 9 2 )(2,9) 2 27)2,44 )(2f 6 )(t)7 P( )( )
50 77.8 75;6 73.9 76.2 77,1 77,6 78#0 79,6 80,5 t1$5 81,9 83:1 86.1 90,9 94,9 133,6
63 73;9 73.4 74.5 75.7 77,3 76;9 77t6 78,6 79,9 80,7 81,9 833 85,8 89,? 936 132;8
80 73;8 74.4 74.6 

77
'0 77,9 7 78,6 79.2 80.2 81.5 82,6 83,9 86,5 89,5 92,0 132:,7

100 74,1 76;0 75.7 76.7 77,9 77,8 78.,7 79,2 79,9 a09 81, 828 850g 87,5 87,8 131i1
125 76,6 76.0 83.2 83.5 81,3 30,6 76.5 8,6 79,5 80,0 81,5 8317 85,8 86,7 8 3 132,2
160 76;1 74.7 76.2 76.0 76.1 76,0 77,0 78,5 79,5 .1,0 82,6 85,4 87,2 0,6 ~.,6 133,0
200 74;8 76'2 77.5 77,5 77,4 70.7 80.9 82,1 83.4 85,4 87,0 895 91,8 

9
4, 0 93,4 136,6

250 801 81.7 83.6 83;5 84,4 84,4 84.4 O B4 8,5 91, 92,7 9415 95,3 95,7 744 140;4
315 81~9 35.8 84,7 84,0 85,3 54,9 846 5.9 7.4 9 

9
, 98 93,0 93, 1,8 135.6

400 79;8 82.9 84.4 82;4 82,4 82,6 82,8 3,5 64,3 85,4 87,g 87,1 88,6 89,0 t7,5 i,2

500 806 79;7 81.3 84 4 87* 0  8112 60 82,0 82,8 65,0 86,1 89,2 89,2 89,3 8,4 1350
630 83.9 85 1i 8,7 858 87,5 5 9 OR.5 92 89,4 8,6 90,s 99 2 9 0,7 13907
800 79;7 83,0 85.4 9jii 88,5 84,8 65,4 ,*3 87,2 0715 88,2 901, 901, 89,5 8'i 338,3
1000 81;8 84.3 84.7 88.9 68,4 9i3 91;4 69,6 88,3 88,6 88,7 8997 89,7 88,2 6,3 139,3
1250 81; 2 85;1 86.9 907 92,7 89,7 91;9 86,2 ,9 8,2 90. 9393 89,7 6?,7 BS, 140,5
1600 85.3 87;2 

9q.9 97. 9711t 180,8 100 2 91,7 9173 94,8 94,1 90 9 931. 87;4 8?,t 146,6
2000 85,8 90,0 94.7 93,3 98,7 103,8 98,6 94,4 97,0 94,0 94,i 94,2 94,4 88,6 87,9 147,6
2500 83!1 86.5 89.6 92;2 95,3 99,7 94.2 95,7 91 2 g,2 90,t 9399 90,8 89,6 88so 144,4
3150 88.6 92.1 98.2 95.7 97,9 100,3 97.4 97,1 96,5 ?9,2 100:7 987 94,4 92,Z 91,8 148,4
4000 862 '90*5 949 6 8 944 9 ;4 ;451 97*4 96, 969 91,9 9,7 88 1499
5000 80?7 84.a9 91±5 919 91,6 93,7 9490. 9,4 

9~
0. 90,3 92.2 92,0 8,g0 88.3 85,7 t42,9

6300 83*1 88 90.9 908 91;4 92*8 911 91,9 91: 4,6 96, 96s6 90,1 880 8 144
8000 81.8 86.0 90.5 88.3 90 0 90.3 90.6 90,2 89.6 91i3 93,0 9412 90,4 87,9 838 142,6

10006 82*1 85;7 s.9 88;4 88,3 88,6 88; *9-0 
9

, 92,3 95t6 8e90 8695 03q 14,7
12500 81.7 83;6 86,8 8594 85,9 85,9 86,2 56,8 88,0 89,3 91,4 92,2 87,3 j0 894 149
16000 79;8 81;5 84.6 83;2 83,6 03,9 83o$ 84,1 86,1 6s,0 90,0 9g, 87,1 83,5 !094 14e

20V C 75.4 78;0 81.3 80;4 80.7 80s8 80.6 SQ,2 831 854 86,5 87,9 84, 60,5 774 141ts
VERALMEASU 97.9 1010 105. 1s3 07,3 109,9 10796 106,0 10 2 06,9 10,0 toa 164 106,0 $ ° !

OVERALL CALCULATED 96.3 996 103.6 103.8 19,6 108,7 106.1 10o, 1048 9 7 02 40, , j
PNDS 110;3 113;6 1i8.3 117;4 119,3 121,6 119;1 11i.6 118;4 119.9 121,1 320,7 117,8 116,3 1i,6



Table A-XLVI.

UNTREATED MOD III BLADES

SCALE MODEL - SCALED DATA

NOMINAL NOZZLE

200' SIDELINE

84% FAN SPEED

FULL SIZE SOUND PRESSURE LEVELS SCALED FROM MODEL DATA (59 DEG, F, 70 PERCENT REL, HUM, DAY)
50 63.9 69.4 71,3 73.9 76.2 76.8 78.1 78,7 79,3 79.9 79,8 80,0 80,7 80,9 77,7
63 66.3 69 3 78.8 80o7 79,5 79,6 75,9 . 81,1 78.9 79,0 79,7 80,9 81,4 80,0 78,0

80 65.6 67.9 71.7 73,1 74.3 75,o0 76.4 78,0 78,8 79,9 80.8 825 82,7 03,7 819i

100 64.1 69.3 72.9 74.5 75,6 77.6 80,2 81,5 82.7 84,3 85,1 86,5 87.3 87.0 82.9

125 69.2 74.6 79.0 804 82,5 83,3 83,7 86,9 87.8 59,9 9 0o8 91,5 90,6 88,6 83,2
160 70!8 76.6 79.9 81.0 83,4 83,8 83,9 85,2 86,7 87,9 88,J 88t8 88,2 86,0 80,7
200 68.5 75.6 79.5 79.2 80,4 81.3 82.0 82,9 83.5 64,1 85.2 84,0 83.8 81,7 76.5

25 68.6 72'2 76.4 812 8 8183 81.9 837 84,1 86. 84,3 81,9 76,9
31 72.1 78.2 80.7 82,5 85,4 84,6 88,6 90,5 88,5 87,3 88,7 90, 86,2 83,1 76,4

400 67.8 75,3 80.3 87;8 86,3 83,5 84,5 88,5 86.3 86.1 86,0 86,8 85,7 81,8 75,2
500 69.6 76.5 79.5 85.5 86,2 89.9 90,4 88,8 87,3 87,2 86,5 86,3 84,5 80,4 74,1

630 68.8 77.1 81,6 87*2 90,5 88,3 90o9 87.4 89,9 86,8 88,0 89.8 84,5 79,7 75,5
800 72.5 79.1 85.5 93.6 94,8 99.3 99.2 93,8 96.3 93,3 91,8 87.3 85,9 79,3 7,9

1000 72.7 81.7 89,2 89.7 96,4 102.3 97.5 93,5 95.9 92,5 91?, 9 0,5 88,6 80,3 74,9
1250 70.3 79.4 87.0 87,5 94,2 100.1 95.4 91,4 93.8 90.3 89,6 88,4 86,4 78,0 72,5

1600 69.3 77.7 84.7 88'3 92,8 98,0 93,3 94,7 916 88,4 88,1 90,0 85,0 80,8 74,2
2000 74.3 83.1 92.3 91.8 95,2 98,6 96,1 96,0 95.3 97.5 98,1 94,8 88,4 83,2 77,5

2500 71*6 81.4 88.9 87.7 93.1 96,3 93.2 92,3 92,9 95,3 94.3 92,9 85,8 81,5 73,4
3150 65.4 75.3 85,1 87,6 88,8 91,7 92,6 90,2 89,1 86,4 89,4 87,8 826 78,6 70,4

4000 66.9 78.3 84.2 86,4 88,4 9c,7 89,6 90,6 90o 0 92,6 93,2 92,2 83,4 77,8 70,6

5000 65,4 75,9 83,9 84,1 87,3 88,6 89,4 89,2 88,4 89,6 90,4 90,0 83,9 77,8 67,4
6300 64.2 74;9 82.0 84 0 85,5 86,9 87,0 87,6 87,9 88,8 89,6 91,2 82,1 75,7 66,0
8000 61.6 71.6 79,3 80,7 83,0 842 85.1 86.0 86,9 87,6 88,5 87,5 79,8 73.0 613

10000 56.9 68,2 76.5 78.3 80,7 82,3 82,7 83,6 85,3 86,4 87,1 85,9 79,( 70,3 7'75
OVERALL! CALCULATED 83,0 91,0 98.1 100;2 103,7 10798 105,4 103,7 104.1 103,9 104.0 103.1 99,3 96,0 90,9

PNDB 94.9 10317 111.3 112.4 1156 118.5 116.8 116,4 116.2 1171 117,5 11691 110,7 106,0 99,1



Table A-XLVII.

UNTREATED MOD III BLADES

SCALE MODEL DATA

NOMINAL NOZZLE

100' ARC

TAKEOFF

"MO PE SP sp PRESsURE-LEVEu8 (59 DEG., F. 70 PERCENT REL. wU. DAY) - ARM ES ROW" ITLET IN eGREES I(AND RAD.IANS)

?o -o. 4 ps. 60o 76. 80 909 iqo1 1to. i20: 130. 140;. 1a. 16,
fare, (0,31) 052)(.0 )(0 )(1 22)(t.40; t-,7 1.75)(1.92 ( 2 9(7 27)(2.44(,622. 79)( I )

.O 79-74 :77,4 79;o 7p.4 82.5 79a6 e;t1 81;7 82.4 83;8 84*0 857 89; 2 '3;: 97;6 13.3
63 74 , 75,1 79;9 77,5 82.1 78.6 8;0 *6;4 82, 83.3 83;9 83;5 886 93!0 97.0 138*'

80 761. 77,0 o807 80.1 837 79:9 Bi;7 82l o 831 84;J3 s50 865 88.9 92;7 95.3 13I;4

400 7717 7, 5012 79;3 s395 80;0 ast ;5 Z 3 833 -J;s 5; 3 7;9 91 0 91,2 134-1

7?9, 77,8 822 79.3 a 79.4 o * 82. 844 42 56 174. 8906 9t17 13

160 8-' 7ej 3.0 79;9 8,30 79;2 80o;0 e4;7 s1 87.7 84;8 R9;2a 90: 943 95.3 1371
200 77,0, 78,4 82;6 80 844.7 811. 83.7 4;5 858 8811 897 2.2 95. 97.4 96.5 136

g0 8g2i 8,o §70 85 9 88;2 86 0 868 87 ;6 891 91;2 2.5 94;8 96 7 97; 96 2 4 1

-i e',p s.o 9.4 1;1 9 '; 88.4 8813 S', 'Q.4 92 93.4 96!1 96.2 95-5 94.4 1I
400 81 54# 3 86;1 83-.1 87.1 84:4 8556 ;9 86;4 89 87;9 895 9017 91;5 89,6 1372
s00 so8, 812 53;8 8521 8S5. 83.4 83, 8 7; 85s;4 87;0 80;6 90.5 1.9 91? 90;3 13712
050 s2.l e,2 0973 81. 92,j 931i 9i 9 91;7 9190 91;6o 9 , 1 ; 9;. 90.9 1-4
630_ 82@ a02 09 .7i 91# eel 91690
!oo 84 90, 2  ? '9 967 9 0 96; , 93;6 944 91;9 92.. 927 92.4 9 89,4 14j'

1000 84, 87,7 69;g 99 00.0 9 5 96;4 9,j 928 9 3; 92; 7 9.'5 90.7 80;6 14,4
.1250 85, 86,7 !9:6 9a:9 96-2 95 9 94;3 91i0 89.4 89;7 9:j 90'; '1.2 89; 8.7 8

1600 8,* 83,7 93.2 956 95.0 94 9 94.0 92.5 905 93-.5 90"6 9 0
A 0g4 8a S .4,

2000 8S 849 94!4 0 04.4 98.7 92.8 .1 88g 9  6 69.3 9 86 2 87. 1 0
2900 81; 8,9 05 90 94.2 9 7 89.5 g 90, 892 91 922 88 88; 0 7 14 !2

350 85;. 8 , 4  70 3.1 94;9 96.7 92.5 9'.0o 92, 95;7 94;7 95.1 90,6 89;9 88;8 1*47
4000 93- 97:3 105;0 99 102. 103 40 99;3 f0.*o 106.6 102.4 j04.7 9 . 93,8 94.4 15*
9O00 83; 86,2 '4;0 941. 93: 92;5 92.4 91;4 91'7 92.5 94;7 941 90.4 9; 67;4 8L
0300 8i 88.7 9P3. 9IO 93.6 934 90:7 'i 8 9920 949 96;0 961 8 876 1
eooo 86,, 69,1 5:.7 93: 95.4 93.9 B4. 98 93;9 '64 972 993 .4 98 91'4; 87,5

10000 ',ap 867 91.8 913 92.0 89 593 9 8 91.2 92;1 93e 93;, a8;1 87.3 84; 7 L

12500 84, 8416 89; 812 90;6 87,7 s6; 6884 90 9 1 .5 993:1. a3 8 .8 86;8 82.9 14.

1§000 83, 02,3 !77 Bp 891 85,5 86.0 6 8*55 90 9  92.6 92-0 80-1 85.1 82.0 14 .6
20000 79;5 78,5 64:7 I. 87 8 53.: 82: 85;? 87: 8 8.9 6.6 8 7984 648.

DYVERALL M!ASURU e00.P 1020 110:2 107;1 111 ifoo0 io.9 lo6:s jO7;0 113 164f 1is:3 I07;9' 1o8,6 Os.4
OVERALL CAI.UoLTED 9 P, 10 4 10 !9 0.9 1 ;12 1 8:6 i06 ' 10 "t ?-0 _- it 10~101 ; 1063 10 106

... 9 ij8 SLtt 9 i 3.; t.I i4 124 05 2s,2 ,i8 120, 7 '2Jl I ; 239 1 19 -8 11-7 .17;6
PU .1 3 12.F. 222- 2 Wie i2-.I17.6 13 1.



Table A-XLVIII.

UNTREATED MOD III BLADES

SCALE MODEL - SCALED DATA

NOMINAL NOZZLE

200' SIDELINE

TAKEOFF

FULL SIZE SOUND PRESSURE LEVELS SCALEU FROM M3nEL DATA (59 DEG, r, 70 PERCENT REL, HUM, DAY)

50 67,6 703 759 76.6 81;8 79;1 5805 81;0 81;7 82;3 82;1 02;5 83;6 84;4 81.1
63 69,; 711 77;8 76.5 82;0 78.3 79,4 Bi;4 82,0 83.4 82,5 02,8 82.7 82.9 81.4
Pf 72,3 72,7 78.5 77.0 81 2 7811 79;4 84;2 84,4 86.6 85.1 6;.3 86.2 87'5 84.8

10o 67,1 71,4 78.0 77;5 82.8 80.0 8530 83;9 856 L 86,9 87;8 A9.3 90.5 9Q4 85.8

125 71,3 76,0 82;4 82.9 86;3 84.8 86-1 87;1 88;6 90.0 90.6 01;7 920 9-.6 85.3
lv0 73,9 78,8 84;7 84.0 88;4 87:2 87;6 86;8 89;6 916 91;4 93;0 914 88;3 83.3
200 72,5 77,0 81.2 79.9 85.1 83.2 84.8 84;2 85;5 85;7 85;9 P6.3 85:9 84;* 78.3
250 69,0 73,8 78 9 78. 37 82.1 52.9 830 84;5 858 866 3 8710 83 78
315 70,9 78,6 14.3; a 4 0.7 91.8 9.9 89t$ 9i.8 A9* 8 9 5 1 .3 87.5 84 78.3
4r(0 72;, 82,5 t7;8 89!3 94.5 96.7 95-4 93;0 9354 90,6 90;0 19'4 87:3 83;0 77.5
5so 72,1 79.9 b4;6 95.2 97;1 98:6 98;6 95.6 94;1 9114 91'2 A9;3 863 82;8 76.4

6"0 74,4 78:7 E4:3 91!4 940 94:4 93 4 90;1 4 e.4 ;8?2 sts T 85.0 R310 ;602
4.o 70,6 75,5 B7.8 89.1 9? 7 93.4 93.0 91;6 8 .5 2:0 3 R2 85.0 0. 519

1000 70,8 76,6 58;9 88:5 91;7 07;2 91;8 89;2 87.0 89,1 86.9 A80 83.1 79;9 74,6
1250 66,4 77,4 b4;9 7;.? 91;8 90;2 88,4 89;9 89;t 88;0 88;6 A8,5 83;2 79;5 73,9
1600 72,1 79,7 91;3 49:3 92;5 952 91;4 92;1 9114 94.2 92;2 91;3 84;9 81;J 75.1
20ro 79,7 F8,5 99;3 95-3 100;4 102:2 99;1 98;4 00;0 1051 0;0 inO 92:3 89:2 80,4

25r0; 669 77,2 si 1 90:6 91;4 9019 913 90;4 90;7 90'9 92,2 9PD3 84;5 81,3 72.9
3150 70,0 79,5 b7*1 89.1 91;2 9j!9 897 90 9 91;0 93!4 93;6 02 2 84 1 79;3 72,7
4000 70,5- 79,5 9;6 90.1 93;1 92!5 93.9 93;1 93.1 950 94;8 95.5 87.7 82;0 71.9
o000 69,4 77.4 6:.1 87;9 9C.1 88.9 89.0 89;6 90,.9 91?2 92;0 0;.4 83.4 78,0 69,1
6500 68,1 75,0 641 850 89.1 872 883 88;7 90,4 910 91:5 !9'8 83-1 77;2 66.3
8000 65,1 72.3 62;2 83!3 88.2 85.7 86,9 87;2 89;4 9102 91;7 A9.2 82.6 75;j 63,9

o100o 5900 7,a8 79; 1 80,6 87,6 83.3 8514 84,4 87.5 8891j 88;7 R7,5 81.1 71;9 59,1
OVERALL CALCuLATED 85,5 92,9 1023 102;4 105;9 107:2 105.6 104;6 105n; 107,61105;4 105;4 100:9 96;5 93.3

P1R13 96.4 106,4 116.1 115.0 119.2 120;0 11i.3 117!8 118' 7 121.7 J191 119.2 1128 109;3 101.8



Table A-XLIX.

UNTREATED MOD VII BLADES

SCALE MODEL DATA

NOMINAL NOZZLE

100' ARC

APPROACH

-ROpPL SOUNDPRUSSURE-LEVEL5 ( 9 DEG, F, 70 PERCENT REL HON DAY) - ANGLES FROM INLET IN DEGREBS (AND RADIANS)

20, 30. 40 -s, 60, 70, 80! 90, 100, 110, 120, 130, 140. 150, PWL
Rgg (013510j)(07050s i)( 7 2 )(St)(1,222940)(1)(2)(1 ?229 s(271(214)(2,62)( ;

"0 71,7 69,6 72.7 09I3 691,0 67t9 Oit 69,9 69,8 7017 71.0 71,8 72,? 76.1 1201,

es 67,9 64,7 72.~6 66,7 69,1 66,6 667 69,5 72,7 6 .9 72,9 75,2 75.2 120,9
80 66,8 64,4 74.5 *57 70,5 7t5 68, 6? 69,4 69.8 69.8 71,3 71,7 73.8 120,0

100 71#1 69t6 76.0 70!4 71,8 681 720 73?1 70.7 701l 71.1 74,6 732 73.9 122,2

12i 67,4 63,2 74:. 66,0 7104 atl s0, 6tZ 61.,2 6?,i 68.4 69,9 66,f 71.2 1991
i60 65,8 64,7 76.1 628 t1,i 66,0 641 670. 66,9 67,1 68.8 70,6 70,0 72.9 i19,6

200 69,9 69,0 7915 67;8 709 462 73,1 73,9 72,7 7219 73.9. 7590 75,4 77,3 123,3

250 68, 65.9 73,8 69,7 70,8 6848 72,1 74!0 74,9 75:9 75.9 766 77,2 77.1 124,2

315 70,3 69,1 77.0 729 743 73,0 733 76,g 74,9 76 1 76.2 76,9 77,4 76.1 i25,
400 70,8 69,9 79.0 69.4 73,1 72 , till 69.8 70,0 ?idt 72.1 71,9 7213 72.2 i21,

00 69,0 68,6 73.? 7 6 7i,0 68 0o 6~f 7 68,6 69.0 73.0 72,9 72t, 72,8 120,8

35O 70,4 71,0 76s4 9! 734 70t T73s 711 72*0 72t, 73.2 73,0 73,4 73.2 122,7

400 69,2 698 73,9 89t6 73,0 6919 72,2 71,2 70,8 74?2 72*3 72!8 72:1 72,3 122!3
1600 67,,470. 7, !0 70 73,s 70t 72,1 t1i 72.0 73 73 73.2 73t9 72,4 72.2 122.6

1250 68,2 ?oo f ?16 73,3 p'! 72,! 71,2 73 1 73#3 75,0 76,7 74,1 71.3 12316

100 67.3 70,9 79.0 72,7 75, .1 72,0 73, 72, 72,2 74.1 76.4 76.9 75,6 73,4 124,5

2900 70,4 74,3 76.6 1951 75 752 ?51 732 75,a 7i5 78.6 79,1 7 77 76,3 i27,
2500 82.2 87,6 92.2 90.6 89,0 86,2 55,2 83,9 89,9 87,3 90.0 91,8 93,Z 89.0 1399

31i0 68,5 76.4 80.5 4 9,0 79,4 .6,2 77, 7 . 77,3 79,6 80.4 83,4 80,8 77.7 130,0

4000 7092 74,8 79.3 78,7 78.3 79 3 70,3 793 80,1 82,4 84.3 82,9 82#, 78.2 13116

5000 73,1 86,2 66. 6 *62 8,6 831,3 t5 82, 85,2 83,6 81.6 90,1 87,6 84.6 37to

600 68.4 76,0 81.3 50.2 7803 78,2 78,2 78,4 79,3 83,3 84.6 86t1 85,7 78.3 133,2

8000 69,3 52,0 8134 52* 81i. 91,z2 1~5 802 82,1 8303 87.2 86,1 84,7 81.6 i35.7

10000 66,9 778 82? t 78,- 971 7o? 76-; 78.0 80,1 83,2 8a3,1 81 , 78,4 12
12600 62,6 74,5 78*6 76,4 74.7 72,8 73,5 72,8 74,4 76,9 79.0 8096 77,2 73.7 130!4
16000 61,3 72,1 74.3 ?2!1 7i, 69,2 70,Z 68.; 71,1  73,3 71.3 772 745 70'6 i28.9

20500 586,8 67,4 69,8 7.1 66.6 63,5 9 ,05 618 67,3 67, 69.6 70,6 69,0 64,7 126,1

OVERALL MASUE0 68.6 91.9 95.8 935 92,1 91 7 90,0 90,0 90,9 931 94.9 96,7 96,0 93.1
OVERALL CAULAT 65,7 91,9 95.4 93.8 9,9 96 t, 9 903 9, 92,9 95.5 96,9 96,3 93.0 144,8

prL 100,4 s, 1idf 1;i 107,4 162 16 , 104,2 1,6 100.9 109.3 110,7 110,9 107,6



Table A-L.

UNTREATED MOD VII BLADES

SCALE MODEL - SCALED DATA

NOMINAL NOZZLE

200' SIDELINE

APPROACH

FVLL SIZE SOUN RES SURE LEVELS SCALED 'FROM MODEL DATA (59 DEG, F, 70 P#RCENT REL, MUM, DAY)
50 60,9 63,0 71.7 67!7 70, 6708 72,2 72.6 70,1 6911 69.4 71.8 68:9 67.3
63 57,1. 565 69;7 5312 69,6 66Bi 694 66,7 66,6 66,1 66.6 67,1 64,1 64.5

80 55,3 57,9 71.6 59-8 69,3 64,9 67,4 673 66,3 66i0 67,0 67,7 65,0 66.1

lob 59,2 62,1 6143 4,8 69,i 0 )2,5 ijs.3 7,g 7i 72.1 12,1 70,8 70,4
125 57,2 58,9 69.1 66.7 68,9 6716 ?1, 73.4 74,2 74t7 74.0 73,6 72t5 70.0

160 59,2 61,9 72.2 69,8 72,3 71,8 72,5 7 74:1 74t? 76.2 73.8 72,? 686.9
20 5915 62.6 70.2 §3 71,1 7re 1.4 6*;i 69,2 6?.? 70.1 68,8 67, 64.9

i56 57,5 6912 568. 64.4 69,0 66,7 65,9 67, 67,8 67.7 71.0 69,6 67 5 65.4

$15 58,7 63,5 71.2 66,5 71:3 6 70:5 70.3 71,± 71,2 71.1 69,7 68,6 65.6

400 57,2 62,i 68.8 2 70,9 68,q 71,3 70,4 69,9 72, 701 69,5 67,0 64,6

5O0 55,2 62,2 66.2 67;6 7,a b8 7? ? 70,3 1i0 71, 71.0 70,5 67,2 64,4
S30 55.7 62,1 69.6 8d1 71,0 68!5 i1,9 70,. 72,1 7i!a 72.7 73,3 6b8s 63,3

o00 54,6 62,7 69.7 69.1 72,8 70!5 72,1 71!4 71,2 72,6 741 73.4 70,j 65.2
1000 57,4 66,0 731 ?i. 72,9 737 p4,1 12.3 71, 75ob 76.3 75.5 73,2 67,9
050 68,9 79.4 66.7 86,9 86,6 866 841i 83;0 64,8 857 87.6 58,1 87,6 80.6

1L00 54,8 67,7 74.7 75!3 77,0 74,7 76,4 7695 76,3 78,1 78,0 79,7 75,1 69.0

2000 56,1 66'0 73t6 75.0 7,9 77 7 77 ' 78'4 7,1 808 81.9 79,2 76,~ 69,3

2$00 58,7 77,1 80.4 62.3 83,1 818? 6224 81,6 84.1 821 85.1 86,3 819, 75.6
3150 53,4 66,7 75.3 1637, 7578 76, 17,j 77.6 18.3 8it? 82.1 82,2 79,? 69,i

4000 53,6 72,4 77;. 7;D0 79,1 7997 60,6 79 . 81,2 8i!9 84.9 84.2 78,6 72.0

5000 51.3 68.5 76-* 77;5 76,4 7674 76.6 767 77.7 79,2 81-3 79,7 7515 69.1
6300 46.0 64,9 72.3 73.2 7i 72 i?,9 73I1 74,5 7,4 77.5 77,4 71,5 64.0

8000 43,2 62!1 68.? 69;4 70,6 69,4 1i i 69;6 72,0 7S-5 74.4 74,5 68,9 60.6

10000 38,4 56.7 64.3 64;8 66,3 64,9 67,> 63.9 69,1 68-6 69.3 68,3 63.5 54.0
OVERALL CALCUC*AED 72,6 83.1 89.7 90.1 90O, 90,1 , 89.4 90.7 91,5 93.1 93.2 90,6 84.3

PND 82.4 96.1 101.6 102;3 03 02,3 124 103, 102. 104,3 104,4 106.4 106,4 102,4 96,3



Table A-LI.

UNTREATED MOD VII BLADES

SCALE MODEL DATA
NOMINAL NOZZLE

100' ARC

72% FAN SPEED

nODEL SOUND PRESSURE LEVELS (p9 DEG, F, 70 PERCENT REL, HOMu DAY$ - ANGLES FROM INLET IN DEGREES (AND RADIANS)
2*. 30, 409 50, . 60, 70, 401 9of 100. 11 120, 130, 140, ,0, 160, PNL

FREO, (0035)(0,52)(0,70)(0,87>(1,05)(1.22)(1,40)(1,57)( I,5)ci0 2)(2,09)(2.27)(2044)(2,62) 2,791t )( I
50 75,4 72.9 71,6 72,9 72,5 735 730 74,7 75,7 76,8 78.0 75.7 79,9 8639 87.5 1278
63 7.:6 7:: 71.8 739 726 72,7 731 74.? 76,9 76,9 77.2 76,9 8 : 3,8 87.7 128,0
80 6 95 6 71.6 71'8 71.3 71,6 731 74t2 75,8 76,3 76,9 77t6 4 8.7 805.7 126,7

100 70.5 70.0 70.7 7217 72a0 72,8 73.0 73,7 74,8 75,8 75.8 77,1 79,0 80.7 81.9 125,6

125 69,0 693 72.0 7 3 741 72,8 71. 73,8 74,4 74,9 76.2 77,4 78. 78;3 81.9 125,3
160 67,5 67.0 69.7 68,7 70, 69,6 71t0 72,5 73,1 74,8 76,2 78,2 80,0 81.7 84.7 126,0
200 67,8 688 70.7 73 0 73,5 72,8 75,0 77,6 78,9 79,9 81.3 83,0 84, 0 86.0 86.6 1301
250 73.5 74,1 76.8 78t0 70,8 770 79.o 81,7 82,3 83,1 85,1 86,0 87,2 87.1 86,7 1330
315 74,5 76,9 76.8 1782 79,9 78, 78,9 80,7 82:0 82,7 83.0 85.3 84,3 84.7 83.9 1319
400 74,6 76,9 77,9 7719 78.9 79,7 7802 78,9 79,2 7900 80s3 81,3 81,3 81.0 81,0 129,6
O00 73,6 76,6 77.8 75t8 75, 73 73,7 75,7 77,0 7809 80.2 8109 81,9 01.9 80, 128,7
3o0 75.i 77,2 77.9 79,2 81ep 78,2 7084 80.2 80,5 81r 81,6 81,6 83,4 82,0 81.0 15,

i00 72,6 74,9 76.6 76,0 78,1 76,8 77, 77 8 79 79 81.2 811 804 80.8 800 12 2
1000 72,8 76,1 77.1i 78,5 80.3 79,3 78.6 78.0 79,5 80,3 81,4 82.3 81,3 68.1 79.2 13001
1250 75,6 78,1 81.7 83'3 83,9 0318 79,M 1it? 82,1 82,1 83.2 841 82,4 7 9 80.8 132,8
100 74.9 77*3 81.6 . !1 82,9 8291 7983 .l 81,3 82.1 83.4 84:2 81.2 809 80.8 1323
2000 75,9 79,3 84.0 82.2 82,0 8591 -0-3 81,0 81,3 82,4 84.4 84,6 82,7 81.1 83.3 133,4

2000 75.7 82,0 86.7 a4,2 8408 64,1 81,2 8207 83,3 85.1 86.1 89,1 85,3 83.1 82.0 135!5

3150 85.0 92.5 98.9 97.2 99:0 95,1 93,5 95#0 95.5 97,3 96,4 10006 95,7 92.7 92.0 147,5
4000 76.7 83,3 67.8 878787.1 87,8 85,3 85.8 87.3 89*9 90,2 9003 88,4 85.1 84.8 1389
500 77,3 86,6 89.0 89,5 88.4 88,1 47,6 87.0 68,3 87,1 90.5 92,4 87,4 86.4 84,3 139,8

6300 80,3 85,4 94.i 924 9114 91 ,4  88.6 90,1 90,7 94,5 95.5 95,4 93,5 88.2 87,1 144,0
,688 75 9 86, 88.9 87.2 86.: 87;1 :7,2 86.2 86,4 88,0 90.3 91. 87.3 65.9 83.1 140*o
000 73, 4 8.6 8811 869 85,6 64? 86.6 87.1 88,0 91.0 90 870 856 83,6 140

12 00 69,2 j616 85.2 82,6 82,4 50,3 1,it0 e,3 83,6 84,4 86,7 87,9 82,7 81.4 80,3 137.9

16000 66,9 79*1 81.6 79,3 79-2 76,9 78,1 76,8 80.2 8102 84.2 85,4 80,2 77.9 75.7 136?9
2000 63,1 73.4 75.9 74,2 74.2 71,1 72,3 71,1 74*1 76.3 78,4 79,6 75:3 71,0 70.9 133-9

OVERALL MEASURED 91.6 9509 101.5 99.0 99,9 98:7 97.8 97,9 98,9 100,9 10192 103,1 100,0 98.9 99.8
OVERALL CALCULATED 90,0 96,5 101.8 100!5 101.3 99 3 97,? 98,8 99,5 101,2 102.0 104 0 j100? 98.8 98,9 191,9

PND 105.0 111 4 116.
7 115.4 i16.6 114.2 1120f 11i" s1145 116f1 116.3 1190 ij1

5 5 13*.3 112.8



Table A-LII.

UNTREATED MOD VII BLADES

SCALE MODEL - SCALED DATA

NOMINAL NOZZLE

200' SIDELINE

72% FAN SPEED

FULL SIZE SOUND PRESSURE LEVELS SCALED FROM MODEL DA
T A (59 DEG, F, to PERCENT REL, HUM, DAY)

50 60,3 63.4 66.3 69,9 70.8 71,8 72.4 73,3 74.2 74,8 74.1 74,3 74,6 74.1 71.8

63 58,7 62.6 67.6 69,4 72*3 71,8 70,7 73.3 73,8 73,8 74.4 74.5 74,2 71.6 71.6
80 57.0 60,9 65.2 65.8 68.8 6865 70.4 72.0 72,4 73,7 74.4 75.3 75,5 74.9 74.2

100 57.1 61.8 66.2 70.0 71,7 71,7 74,3 77.0 78,2 78,8 79.4 8 0,0 79,4 79.0 75.9

125 62,6 67,1 72.2 75,0 76,9 75,9 78,3 81,1 81,5 8,19 83.2 83.0 82,5 80,0 75.8
160 63.4 69,7 74.1 75t1 78.0 77'5 78.2 80.0 81,2 81,5 81.1 82,2 79,6 77.6 72.8
200 63.3 69.6 73.0 74,8 76,9 78,5 77.4 78.3 78,4 77,7 78.3 78,1 76, 73*7 69.7

250 62,1 69,4 72,9 72,6 73,7 72!4 72,6 75.0 76,2 77.6 78.2 78,6 77,0 74!5 69,3

315 63,4 69,7 72.9 75!9 78.9 76,9 77.6 79.5 79,6 80,0 79,5 78.3 78,4 74.5 69.3
400 60.6 67,3 71.S 72t7 75,9 75.5 76,1 77,0 78,2 78.5 79.0 77,8 75.3 73.1 68.1

500 60.6 68,3 71.9 75,1 78,1 77,9 77,6 77.2 78,6 78,9 79.2 78,9 76,2 72.2 67,0

630 63*2 70:1 76.4 79,9 81,6 82,4 78,1 81.0 81:1 80?6 80.9 80:6 77,2 71*9 68.3
00 62.2 69,2 76.4 77,5 80,5 80,6 78,3 802 80,3 80,6 81.1 80,6 75,8 72.7 68.1

1000 62,9 71 0 78.5 78.6 79,7 83,5 79,3 80.1 80.3 80.8 82.1 81.0 77,2 72'8 70.
1250 62,3 73,5 81.l 80,5 82,4 82,5 80,1 81.8 82,2 83.5 83.7 85,4 79,7 74;6 68.6

1600 71,3 83,8 93.2 93.5 96,6 93.5 92,4 94.1 94.5 95.7 94.0 96,9 90,0 84.0 78.3

2000 62.7 74.5 82.0 83,3 84.7 86,3 84,3 84,9 86,3 88,3 87.8 86,6 82t6 76.3 70.8

2500 62,8 77.5 83*1 55,7 85,9 86.5 86,5 86.1 87.2 85,5 88.0 88,5 81,5 77;3 69*9
3150 65,4 76.1 88.1 88!5 88,9 89,9 87,6 89.3 89,7 92,9 93.0 91.6 87.5 78.9 72.2
4000 59.4 76,6 82.8 83.3 83.9 85.7 86,3 85. 85,6 86.6 88.0 87,6 81,2 76.4 67.5
5000 58,1 74.7 82.9 84,7 85,0 84,8 84,$ 86.5 86,8 87.1 89.1 87.5 81,3 76.4 68.0

6300 52.5 7J,9 79.6 79.4 80.8 79,9 81,7 81.6 83,7 83,9 85.1 84.7 77,0 71.8 63.7

8000 48,8 69,i 76.3 76,6 78,2 77,1 79,0 77,9 81,0 81,4 83.3 82.6 74,7 67.9 57.6

l0000 42,7 62,7 70.4 7j19 73,9 72,2 74,i 73.1 75,9 77,4 78.1 77,3 69,8 60,3 50.5

OVERALL CALCULTED 76,5 87.6 96.1 96,8 98,9 97,8 9618 98.0 98.6 99.8 99,7 100.3 95,0 90,2 85.3
PNDS 88.4 100,6 108.8 109,6 111,8 1110 109. 8 111.0 111,6 113.5 113.9 113,3 108,6 102.3 96.3



00

Table A-LIII.

UNTREATED MOD VII BLADES

SCALE MODEL DATA

NOMINAL NOZZLE

100' ARC

84% FAN SPEED

400 o SOUND PR8ESURE L5VELS (59 DEG, Fe 70 PERCENT REL, HOU, DAY) * AkGLES FROM INLET IN DEGREES (AMP RADIANS)
20. 30 40 50 60 70 80 90 100, 110 120 130 140 150, 16 PL

FR8E, (0135)(0, (976)0s Ia(1, )(12(,41 )( 1 7 ~)(1.9)(2.09)(2,2 26( )
50 78,.6 751 79.4 75.9 77t5 76,6 77,7 787 79,7 80,7 80,6 79,7 84.8 89,6 93,6 132,
63 74.9 72,9 80. 75ti 7i8, 759 7N1i 78,6 8041 80,9 82, 812 85, 88,8 94.0 133t0
80 76.5 72,8 79.5 7695 78.4 7614 77,0 79, 79,9 681i 82. 82,6 85,6 88.5 91.7 132t5

100 74.7 74,0 79.7 7640 79,8 77,6 78,0 780 79,8 8005 80.8 82,0 83,2 85,6 87.5 13016
125 76.8 78.0 81.0 753 80t9 7790 80,0 81o8 80,1 79,9 81.4 82,1 83.2 84.9 86.8 131.2
160 76,5 74,8 81,5 74,0 80,6 749 78,0 79,5 78,8 79,6 82,1 83,8 85.1 88,0 90,6 132t2
200 76,5 73,0 827 76!i 80.4 76,6 78,6 80,0 82.0 83,6 86.1 88,2 89,b 91,7 91,9 135?2
250 80.8 79,6 8.8 0291 84.7 8297 84,: 84,8 86,1 89,0 89.1 92,0 93,i 92.9 91-7 138f4
315 80.5 it88 86.7 i98 84.,6 83,6 683, 84,1 85.8 87,7 89,0 90,0 91s, 9P08 89.9 i37,4
400 80,5 80,8 86,5 is88 838 q296 B61, 82,6 84,1 83,7 85,1 86,8 670o 87,0 85,6 134,6
500 76.7 78,7 83.4 80,5 81r 795 78, 79,4 84 8 84. 8 6 84.8 87,0 87t2 86;9 84,4 133,6
630 79,8 81st 85.0 J393 86 ,3 883 85,1 82,? 65,4 86,2 87,2 87,2 88,3 87'3 85.8 136.3
000 77,6 79,9 83.7 809 83,9 6591 82,? 81,7 83,0 84,0 85.0 86,2 86,3 84.8 83.9 134t3
1000 78.1 82,4 90.1 1:2 90,3 91,3 86,1 85,8 86,4 85,9 89.3 88,5 86t3 84.9 84.1 13897
1250 78,6 1Bi2 88.0 8,1 88,9 9,0 87,9 647 86,9 85,0 87.3 88,3 86.1 83.9 83.6 13716

100 81,7 82,9 90,0 90-3 87.9 88,9 87,3 87,8 88,0 84,7 88,4 88,4 86,2 85'7 85*7 13864
2000 81,1 84,4 90.3 ?33 95.1 99t2 .4.3 92,0 91.7 91i 90.7 89,4 88,3 87.3 86.1 143(8

2500 81.9 86,2 94,0 96,2 101.0 101,0 97.3 94.0 93,a 91,8 931j 92.3 89,1 88*6 87,7 14617
3150 84,1 89,5 95.3 96,3 102,4 t004 98,3 95,1 93,6 96,3 95.7 98,4 92,4 89,4 910 14
4000 83.8 9093 96.9 973 i01o8 102.0 99,3 959, 95-3 9899 9861 100,3 95,3 93*1 94.0 1499
5000 812 88.3 94.3 953 96,.5 97t2 95,6 94,2 92,7 9192 94.7 94,7 89.7 89.2 88.1 145,5
6300 79,2 86,5 93.1 93,4 92,;2 93,3 92,4 92,5 91,7 94t. 95.6 94,5 904 88. 87,3 144,5
800 78,8 89,4 92,9 9215 92,3 92q, 93,2 92,2 92,5 9390 96,3 96,2 91,3 90.0 87.9 14513

0000 75,j 85,1 90.9 90P2 89.1 88,9 89. 88,8 90,3 9101 94,1 94,0 88.3 87;1 85.6 143,5
120O0 72,3 82.6 87.4 87,0 86.7 84,5 87,0 84,6 86,9 88,8 90s9 90.6 84,9 834 82.3 14115
16000 69,2 802 84.2 83,2 83,0 81,3 83,2 82.0 85,2 87,2 89.5 88,7 83,5 81.1 79.9 14192
20000 66,5 74,6 79.2 785 77,3 75t4 77.5 76,3 79.5 81,3 83.8 82,8 77t, 75.4 74,3 1362t

OVERALL MPASURED 95,5 97,9 104,5 104.9 107,7 10810 015,2 $O2. 102,9 104,7 105.2 106,0 103,2 102;7 103.9
OVERALL CALCULATED 93,6 98,3 104.2 104;6 j7,9 108,10 15 103, $03.1 404,5 109,5 106,3 1031 103.4 156,4

PNDS 107.1 112,1 128,4 118,4 i22.0a 129 119.~ 117 4 117,1 119#1 119.5 120,8 1 7,j 115.9 116.2



Table A-LIV.

UNTREATED MOD VII BLADES

SCALE MODEL - SCALED DATA

NOMINAL NOZZLE

200' SIDELINE

84% FAN SPEED

FULL SIZE SOUND PRESSURE LEVELS SCALED FROM MODEL DATA (59 DEG, F, 70 PERCENT REL , HUM, DAY)
50 64.6 67,4 75,3 73!2 78.1 76t6 77s4 78,3 79o2 79,5 79.1 79,3 78,9 79.0 77.4
63 66,5 71,3 76.6 72.5 79.1 76,0 79i4 81,3 79,5 78.9 79.7 79,3 78,7 78.2 76.5
80 66.0 68,0 77.0 71?1 78.8 73,8 77,4 79.0 78,2 78.5 80.3 80,9 80,6 81.2 80.1

100 65.8 66.9 78,2 73.8 78,7 75,5 78, 80.2 81,4 82,5 84.3 85,2 84,4 84.8 81.2
125 69,9 72,8 81.2 79,1 82,8 81,5 84,1 84.2 85,4 87.9 87.2 89,0 88,4 65.8 80.6
i60 69.4 74,6 82.0 80,7 82,7 82.4 83,0 84.2 85,1 86.5 87.1 86,9 86,5 83.6 78.8
200 69.2 73.5 81.6 78.6 81,8 81,4 81,0 81.9 83.3 82.4 83.1 83,7 82,2 79.7 74.3
250 65.2 71,2 78.5 773 79,4 78,3 78,1 78.7 8312 81.5 82.7 83,8 82,3 79.5 72.9
315 68,1 73,5 80.0 80,1 84,1 87,0 84,2 82.1 84,5 84,9 85.1 83,9 83,3 79.8 74.1
400 65,7 72.2 78.6 77.6 81,8 83,7 82,0 80,9 82.1 82,6 82.9 82,9 81,3 77.1 71.9
500 65,9 74.6 85.0 87.8 88,1 89,9 85,1 85.0 85,4 84,5 87.1 85.1 81,i 77.0 71.9

030 66,2 73,2 82.7 8496 86.7 87,5 86,1 85,5 85,9 83.5 85.1 84,9 80,B 76.0 71-2
V00 69,0 74,8 84.6 867 85,6 87,4 86,3 87,0 87,0 83,2 86.1 84,8 80,8 77.6 72.9

1000 68,1 76,1 84.8 88,7 92,8 97,7 93,2 91.1 90,6 89,6 88.3 85,7 82*, 79.0 7-,1
1250 68,5 77*7 88.4 92.6 98,6 99,4 96,2 93.1 91,9 90,2 90.7 88.6 83.5 80.3 74.4
1600 70.4 80,9 89.6 92.6 99,9 98,9 97,3 94,1 92,5 94,8 93.3 94,6 86,7 80.7 77.3
2000 69.8 81.5 91.2 93.5 99,4 100.5 98,2 94,9 94,3 97.4 95.8 96,5 89,5 84.3 80.0

2500 66,7 79,3 88.4 91!4 94,0 95,6 94.6 93.3 91.6 89,6 92.2 90,8 83,8 80.1 73.6
3150 64.3 77,3 87.1 89.5 89,8 91,8 91,4 91,6 90,7 93,0 93.4 90.,7 84,4 79.2 72.3
4000 63.1 79.9 86.8 88,6 89,9 90,6 92,4 9j1 91,7 91,6 93.9 92.4 85.2 80.4 72,3
5000 59,5 75,8 85.3 86.8 87.2 88,0 88,? 88.7 90,0 90,3 92.2 90.6 82,6 77.8 70,0
6300 55.7 72,9 81.7 83.8 85,1 84,0 87,1 84.9 87,1 88.3 89.3 87,6 79.2 73.8 65.7
8000 51.1 70.2 78.6 80!5 82,1 81,6 84.1 83*1 86.1 87.4 88.6 85.9 78,0 71.1 61.8

10000 46,1 63.9 73.7 76.2 77,1 76,5 79,3 78.4 81,3 82,4 83.6 80,5 72,3 64.7 53,9
OVERALL CALCULATED 80,7 89.5 98.5 100.9 105,6 106,5 104,5 102.5 102.2 103.1 103.3 102,7 97,6 94,2 89.7

PND8 91,2 102,7 111,4 113!4 117,6 118,5 117,2 115,3 115,2 116,5 116.8 116,0 110.0 105.5 100,2



Table A-LV.

UNTREATED MOD VII BLADES
SCALE MODEL DATA

NOMINAL NOZZLE
100' ARC

TAKEOFF

MODEL SOUND PRESSURE LEVELS (59 DEG, F, 70 PERCENT REL, HUm, DAY) * ANGLES FROM INLET IN DEGREES (AND RADIANS)
FREQs (02 )3 0 40, (60 70,2 9 ) (1 ,12)(,1 20 130 8 )(,2) 6 ) PNL

50 79.0 76,8 76.9 77.5 78,0 79,0 80,0 80,7 80,6 82,0 82,8 81,6 86,2 91.9 96.0 134,8
63 74,9 75,0 77.8 76,7 78.9 77,9 79.8 80.8 81.7 82,1 82,9 82,7 87,4 92.1 97,0 135,4
80 75,8 75,4 76.7 77 4 78,5 77,8 79,6 807 81v6 82,6 83.9 83,7 87,9 91.8 94.5 134,6
100 73.9 75,7 77,8 785 79.8 78,1 79,9 809 80.7 81,9 81.9 83,8 87.2 90.1 90.1 133.1
125 74,4 76,2 79,3 78,0 8,Og 77.4 79,1 79.3 80,0 81,1 81.4 83,0 85,3 87.6 90g1 132.1
160 75.1 76.7 81. 7 77 82, 79,i 79,8 84,8 84.7 85,1 83.9 85,0 89,2 92.3 93,8 135,7
200 74,4 76,0 78. 77.6 80.0 78,9 8ep 8 3,9 862 88,1 90*2 92,6 95.2 95.2 137,8
250 79,8 80,7 53.1 82i7 82,9 82,8 85,1 85.8 87,0 89,2 91.3 93,2 94,2 96.1 94,8 1398
315 83.0 84,9 56.0 86.9 88,! 872 87,3 88, 87,9 9092 93.3 94,4 94,7 94.3 94.0 14018
400 80,9 83,7 84.0 83,5 85,9 84,1 83,8 84.1 85,0 86,9 87,2 87,9 89,2 90.1 88.8 136.4
00 79,8 81,9 82.8 80t7 83,8 821 52,0 82,0 83,9 85,0 86.8 89,0 90,4 90,3 87,7 135!9

630 79.4 81,3 82., 82!8 86,5 85,2 651 854 87,3 886,6 89.6 90,4 90,? 90'4 89.1 137.8
800 80,0 84,0 86,2 88,0 91,1 90,2 91l1 88.0 86.9 86,3 89.4 89,3 89.3 89.2 87,9 139t2

1i00 86,1 90.4 94,4 101.9 101,3 102,4 t02,: 99.2 98,2 94,3 97.3 95,2 905 91.4 90,1 149,3

1250 81,2 85,1 89.1 93,8 99,4 945 99 4 93.1 92,.0 89,4 90.5 91.3 90,5 88.5 8,.9 143,0
1 00 86.1 89,3 993 105 97 96.2 91,1 90,5 91.3 92:j 9:4 91*3 88,2 146,2
2000 80,2 82,4 91.6 923 92,4 947 91.4 89,7 89.2 90,4 897 91,5 886 87.5 87.3 1416
2000 80.0 83,8 93.3 92!8 95,4 94,4 90t, 89,3 91,2 90t1 91.4 91,9 88,5 88.2 87.9 142!4

3150 80.3 86.3 93.3 ?943 96,:6 94,4 ?3.6 9,6 90*5 92.6 92.4 93,3 88,8 88,7 88.~ 143!8
4000 89,1 93,9 103*± 105,0 103,1 105,4 1013 1010O 101.2 10o53 103*1 103.2 99, 992 9689 153,9
5000 80,5 89,5 93.4 9.4 94,7 94.5 95.4 93.6 93,5 94 4 964 96.3 90.6 9.5 88.2 145,4
6300 784 862 92.5 922 91,6 93,6 93,2 92.2 92,2 9~,3 95.1 95,2 9g,4 86,4 88*3 144,6
8600 81,4 93,1 96.2 93,9 93,5 95,3 97.2 94.9 9,1 97,3 98.3 101.4 92, 92.3 91,0 148,5

10000 76,9 86,0 91,0 ?909 90,3 904 93. 91 9 09 920 94.1 94.0 88, 87.1 86.7 1444
12500 73,9 85,7 88.7 885 8808 88,1 91,7 88,7 90:6 92 0 93.8 94,7 87,2 85,7 84.7 144,8
16d00 71,5 82,2 85. 84;2 84,5 85,3 87.4 85,3 883 89 5 91.4 91,6 84,8 82.6 81.1 14397
20000 67,9 774 80,8 80,5 79,5 79,9 81,8 79,8 82,7 84,6 86.7 86s6 80,7 77.6 77.6 141v3

OVERALL NEASURED 96,1 100,9 107,1 1o8.5 107,9 109,g 16o7 106.1 105;7 107,8 107:8 108,0 105,3 106,0 106.9
OVERALL CALCULAD 95,4 100,6 106.6 108;7 108,4 109,5 108, 10. 1 6.0 107. 106,5 105 4 106.1 106.4 58?

PNOB 109,7 114s6 121.7 12312 i2216 123,9 1210P 120, 120,6 123,3 122.6 122*9 i19,8 119 119*5



Table A-LVI.

UNTREATED MOD VII BLADES

SCALE MODEL - SCALED DATA

NOMINAL NOZZLE

200' SIDELINE

TAKEOFF

FULL SIZE SOUND PRESSURE LEVELS SCALED FROM MODEL DATA (59 DEG. r, 70 PERCENT REL, HUM, DAY)

50 63,7 69s2 73.5 75,7 78,1 77,1 79,4 80.4 80.2 80,9 80.2 81,0 82*9 83.5 79.9
63 64.1 69,5 74.9 75.2 78,3 76.3 78.5 78.9 79,4 80oi 79.7 8092 80.9 80.9 79.8
80 64,6 69.9 76.6 74,8 81,1 78,0 79,i 84.3 84.0 84.0 82.1 82,1 84,7 85.4 83.3

100 63.7 69,1 74.4 74.6 78,1 77,8 80,2 82,7 83,2 85!1 86.3 87.3 88,0 88.2 84.5
i25 69.0 73,6 78.4 79.7 81,0 81,7 84,4 85,2 86,3 88.1 89.4 90.1 89,5 89.0 83.9
160 7l.9 77,7 81.3 83.8 86,5 86.0 86.6 87,6 87,2 890 91.3. 91.3 89,9 87.2 82.9
200 69,6 76,4 79.2 80.3 83,9 82.9 83,0 83.4 84,2 85,7 85.2 84.7 84,4 82,8 77.5
250 68,2 74,4 77.9 77,5 81,7 80,8 81,2 81.3 83,1 84,5 84.8 85,8 85,4 82.8 76.2
315 67,7 73,7 77.1 79;6 84,4 83,9 64,3 84,7 86,4 87*2 87.5 87,2 85,7 82.9 77.4.
400 68,0 76,4 81.1 84,7 89, 0 88,8 902 87,3 86,0 84,9 87.3 85,9 84,2 81.5 76.0
500 74,0 82,5 89.2 98.5 99,1 101,0 101.5 98.4 97,2 92.9 95.1 89,8 85,3 83.5 77.9
630 68.8 77. 1 83.8 ?903 93,2 93,0 94,4 92,2 91, 0  87,9 88.3 87,8 85,3 80.5 75.5
800 73,4 81,1 89.8 93.6 97,0 99,0 96,2 95.3 90:1 89,0 89.0 88.6 85.0 83.2 75.5

1000 67.2 74.0 86.1 88,7 90,0 93,2 90,3 88.8 882 889 87.3 87,9 83.1 79.1 74.3
1250 66.6 75,3 87.7 89i1 93,0 92,9 89,0 88,4 90,1 88,6 89,0 88,3 83,0 79.7 74.6
1600 66,6 77,7 87.6 90.6 94,2 92,8 9295 90.7 89,4 91,1 90.0 89,6 83,1 80.0 74.5
2000 75.1 85.1 97.3 101.3 100,7 103,9 100,3 100.2 100.2 103.8 100.7 99,5 93,5 90.3 84.9
2500 66.1 5~04 87.5 91.5 92,2 P929 94,3 92:7 92, 4 918 93.9 92-4 84,7 81.5 73.7
3i50 63.5 77,0 86.5 88.3 89,1 92. 92,2 91.4 91.1 93.8 93.1 91,3 84,4 79.1 73.4
4000 65.7 83,5 90.1 90.0 91,2 93,9 96,4 93,8 94,3 95.9 96.0 97.5 86,6 82.7 75.4
5000 61.3 76,7 85.3 87,6 88r5 89,5 92,7 91,2 90,6 912 92.3 90,6 82,5 77,9 71.1
6300 57.3 76,1 83,e 85,3 87,3. 87,6 91.B 89,0 90.7 91,5 92.3 91,5 81,5 76,1 68,0
8000 53,4 72.2 80.0 81v5 83,6 85,5 88,3 86,4 89,2 89,7 90.5 68,8 79,2 72.6 63.0

10000 47,5 66,7 75.3 78,2 79,3 80,9 63,0 81.8 84,5 85.7 86.5 84,3 75,2 66;9 57,3
OVERALL CALCULATED 82,4 1,9 100.9 105.0 1?06' a108,9 107: 1 105 :6 105: 106'6 105.7 104,8 99,9 97,7 92,9

pnDB 93,9 103 14 5 1179 1187 120, 1V 118 7 118,6 120.6 119 4 118.8 112.6 109.4 103.6



Table A-LVII.

UNITREATED MOD VIII BLADES

SCALE MODEL DATA

NOMINAL NOZZLE

100' ARC

APPROACH

-MODEC SOUND PRESSURE LEVELS (59' DEG , 70 PRCENT REL RUM DAy) ."ANGCES FROM INLET IN DEGREES (AND RADIANS)
30 40, 50, 60; 70; p" . 90. 1ipo0. 0; 120. 130, 140, 150, J60, PWL

FREO, (0,&5)(070)(0,87)(101(1;22)(,40 )(1~57)(1*75)(I.92~42.99)(2~7)(2.44)et.62)(2.79P t ( 4

50 7315 7415 77,2 80, 77*J 72'9 76 2' 7 42 76 72:7 72.4 740 '754 78.0 125!
63 7007 72g 76,2 78, 75, 72;9 75.9 73,6 76.7 7,t4 71.1 728 '74 76.6 124,
80 69.3 70,o7 73. 77, 75;3 73;0 738 72,9 71.2 7110 70,4 7j,3 '7312 75-P 122,8
100 6818 70!1 72,9 76.0 75,0 73.0 73,0 71 .8 706 65 71,0 71 3 "72 3 74,. 122.4
125 66,0 67.4 69,4 73,3 721 70o6 70,6 68;6 68,6 66,6 67;5 67,9 69 6 71.0 119,6
160 65!8 66.4 67,9 71,0 69Y4 69-2 69.5 68,0 69. 6815 70,1 70,6 17212 72.5 119,2
200 66,7 6712 68,4 69,8 69;9' 70O6 71,9 716 73.8 731t 756 75,2 '75 3 75,3 122!2
250 68i4 69,7 7iv9 72,8 71.6 72i9 73,6 74.6 75.9 76.1 77,2 77.6 '77.0 76.0 124.4
315 7016 71,4 72,4 74-8 73,3 73,3. 74,3 74.8 76.7 76.9 77;4 I77 5 77.2 75,5 1250-
400 705 , 71a 710 70 7  73,0 73o0 72.5 73;2 73.5 74.7 74,6 73;8 74ig 73.6 123.0
500 70f4 7i17 7,95 69,9 70.2 69.6 69,5 71.2 71.7 72.3 73.3 73.5 '72. 72.1 12i,4
630 72ti 73f4 72,? 72;3 73;6 73;6 72:8 74j1 74.8 75j8 76;0 76;2 '76;4 73.7 124,3
800 72 6 7 7!j 7 78 l79 7j,8 7 71 71,97 717 7 777 *6j 71 71-i
1000 72,6 76s 7 e 7 ,0 7;?7 7 2  7 1 7 1 7 7 7 4 0,5 7 ' .2 7 - 12512
1250 72.7 76,8 76,4 76,5 77,0 74 8 74.7 7617 9.0 80,4 82.2 82;4 '795 78,4 128.6
1600 74.1 77,7 780 77o1 78.4 76;0 75.8 76t9 79.2 81lr 82,8 818 '787 76,4 129.1
2000 778i 83. 819 807 808 78 5 78-6 79,1 80.9 83,2 83.3 83,7 .808 78.2 1316
200 78,1 837 8 8.6 I a a a - 8 95 90,0 881 86.0139,5
2500 87,2 93,4 90,6 900 81 85;6 85,3 869 88.4 898 895 900 884 86.0 1395

,150 7615 80,8 8 ,6 80*7 80!8 76, 78, 8.1 81 8 60 8 4 '798 763
'000 81,3 83,8 8$46 84,0 a830 81 81 8$17 82Z, 8i1 83,9 8, 4 79 3 78
So0o 84,2 89,6 87,6 871 89;8 85;i 8~ 6 85', 87.i 85 6 91,0 89,2 86 9 835" 138;4
6300 82,2 84,5 86i2 83,9 82,4 79 9 7 80,7 82.9 85,1 87.8 85,9 802 77.7 135.1
8 855 86 5 88s7 86 85 2  8 , 7 ,4 8 7 834 85.7 86, 86:2 '8n.5 780 36-6
Il 83,0 83,7 86,0 84 822 7;A 77-,6 74 4 81.4 824 85 83;1 7 ;7 75.7 32
1200 79 8 8 2.6 81.0 79o 75.;9 7402 764t t9,6 79. 82 814 770 7 7 #9 1
1600 78 82 8 2.0 796 78, 76;3. 72:,9 74,4 76.7 77,1 79;1 80, 75 1 71,3
20000 75,6 786 78 6 75,8 74,3: 7515 70,3 70o9 73.6 74.3 76,7 77,9 '72 6 73.3 134,0

nVERALL VEASURED 94,5 97,7 97,8 96,9 95; 93;0 930 93,7 95.0 95.4 96,7 963 '945 92,8
OVERALL CAlCULATED 93;3 97,3 96.7 95.7 95.3 9213 91.6 93 i 94.6 95 8 97;4 96 7 4940 2.1 146.6

PNDS 106,7 1 1,3 .10i 109.9 1092.1d60 057 107.1 108,5 109.8 111.1 110. 4 108;2 106.1
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Table A-LIX.

UNTREATED MOD VIII BLADES
SCALE MODEL DATA
NOMINAL NOZZLE

100' ARC

72% FAN SPEED

S" "UgR@ iRSSURL %EL9 j e t._LfTo PiRCEu RIEW NRO'DIAY) . A R 1, ST 2.- SA liaa RaIAt
. 40 5, ; . 70, , 90; i0. 10. 120. 130, 140 ,0. 160. P ML

FRSP. 1O9_)_,70)t0 87) 1.05t .122 1 ti 40)(. 57)(1 , 5(t*.92) 2.09) 227) 2.44 t2.6 2 , r2 9 ( ,it )t 1

a I7.7A.4 75*, 744; '74; 13;4 76 ,_711 P 77.7 786 79ej n 4 83 5 86!7 127;

60 766, 741, T73. 74.9 74 744 76.4 75 19 79At1_7 791 : 8 4 ,q 7 .: 894 d
80 68,5 71st 73.2 72.5 73.0 7 752 74,9 76.5 78 0 79,1 79,9 8256 84.6 126.8

129 70.8 754 74.6 71 798 8 4 3.,7 819 77,7 774 82, 8;4 8. 6 8!,2 30
_0 689 9il 69.2 69 j 709 0 0 1:4 ?4 84 t8546 80 a

200 69.4 71.2 73.1 72,7 73.6 75.6 76.7 77,5 79,5 80,9 825 8s3;7 8,4 85.0 2984
360 74 76.7 7 0 776l68 7716 8 78881 2 708 8783 I 8463 863286, 86;0 13829
-15 7680 78.9 78.- 79,4 '79;6 79,0 800,0 810 8215 83,4 

r 
-3 -8s5 86; 85,0 13138ARR__ _ 77 .0 76.8 ?77,47377e 78 2.81.5 82.82 1182.0 8.4 29

00. 7610 7&9, 78.379 0793 80,3991 I7. 80 8 IL. 6 84 3 8.4 81,1 8 . 131i315 75. 7985 78.9 79 4 79f 6 8. 7o . 8. 84 864 8.7 8 .5 86

00 76. 79.6 8.[ 8So 8@ 0 g. 80,2 8 82 s 8 87.4 81j7 81; 32.4

3150 93,5 99.2 99.6 993 990 99,7 91.6 939 93;9 936 975 #13 92.7 904 1470

6100 93,2 865 8604 8406 u87i 8'9 1 3,6 871t 0. 8 8 0 92.9 880 85.7-84.0 138.9

54,8 879 88.2 86.2 86.7 81,1 83,3 85,9 86,8 8* 3  8 87,6 83, 6

1 82,4 85;386.0 842 6 846 0 8 8 6 2 8094 864O 864 831 8-.3
900 79.9 82,7 830 84 8 8016 80,1 763 77.9 81o0 821 83.2 822 7.9 75,4 1394

VERALlAS$ 97,9 101 6 1022 1007_100l7 9,0 97,5 96 g 0,2 0a8,0 1610 9t 2 99 0980.8 1•RALL Lg ,,8, 1 ie : til: k i ) !1 I :. 113:1 7 !: 8!:3

'aas 1, 82; 9 81.2 6



Table A-LX.

UNTREATED MOD VIII BLADES

SCALE MODEL - SCALED DATA

NOMINAL NOZZLE

200' SIDELINE

72% FAN SPEED

FULL SIZE SOUN PRESSUR LEVELS SCALED FROM MODEL AT (39; DEG F. 70 PERgENT REL. HUM, DAY)
50 634 67* 1 71*67 27 74* 76.3 77,3 76,6 754*2 7 3 766 ~*1 726
63 64,2 71'i 7211 73,4 78.9 81,9 83,3 8114 76.8 75.7 79,5 81'1 76'0 71!0
80 61.8 65.4 66.5 68.1 69;1 70.5 71.0 7210 73;8 74.6 75.7 752 73;9 70.7

100 62.5 66.0 70*2 70.9 72.6 75.0 76.3 76.9 78.5 7192 799 793 78.5 74.4
125 67.3 72.2 75.1 75,9 7.66 80i1 80,8 80i 82,4 81,8 819 81'6 79.6 75,2
160 70,9 74,3 75.2 77.5 78.5 78,4 79,5 80.3 81.4 81.5 81,3 80.6 79-o,0 74:0
200 70,4 72.9 72,9 74'9 '76,2 76,6 77,1 78*2 79*0 79*7 79 2 7714 1748 71,2
250 68,3 71.2 73.3 73.5 75.0 75,2 76,2 77,6 77.9 78-8 78,5 77'0 74.9 69.4
315 69,7 72,8 74"9 76'6 77.8 79;2 79,8 80,4 80, 80,6 79,3 77 8 75,9 69;4
40 680 719 73.4 75,3 77.6 77;4 77,6 78.2 7.8 79* 0 76.7 4 1i 68.4
50 68.3 73.8 75.0 77,2 79;0 78,1 78.6 79'9 80;6 80.5 81,0 78;4 73.4 68,7
63 67,2 74.3 75.5 77.3 79.3 78,2 78, 8 .2 82''. 83 78,6 73.6 68.6
000 68,5 74'4 76.6 78,1 80;6 79.5 79.4 80. 82.6 83. 83 79'4 73 3 67.1

1000 70.1 76;9 78;7 79;3 82.0 81.0 81,0 81;1 83.6 85;4 83.4 79.9 73;4 68.0
1250 74,4 83,0 83;7 84;8 86.4 84,2 82,6 84;6 86.2 85,1 86.0 806 75,4 68;9
1600 84.9 93,5 95.8 96;9 97,5 94,6 90:7 92,8 92,4 91.2 93'8 156 84,0 76 ;7
2000 74,7 80 3 82.7 83,8 84.7 ..43 85,5 85.1 86.3 88:0 84:3 1:3 73,3 67.6
2500 74,2 80,6 R2. 82;1 86.2 84,0 82,9 85.9 89.2 86,5 89.1 82,1 76.7 69.6
3150 82.9 88,8 93; 1 9210 91'6 88,2 87,9 88.2 90'5 90;3 91j3 0836 803 70*8
4000 75,2 81,8 8413 83.8 85.3 84'3 82,6 85-0 87.4 87,0 86.9 81;5 73.5 66,0
5000 76.5 83.7 88.2 86.7 86.8 85,3 84,2 85,8 88.7 8855 88,6 82.3 75.5 663
6300 73,8 80,7 84.9 84;7 85.1 82,9 82,1 83.9 86.5 84.8 84.6 80,1 71.6 63.4
8000 7203 79,7 83.2 83.3 8412 82,7 80.3 817 84.6 8411 83.6 79.5 70;4 60!2

10000 69*2 77.2 80.7 80.6 81.6 81,9 78,4 79,7 82.0 81.8 80,9 76.6 67,2 550
OVERALL CALCULATED 89,1 96,4 99?2 99;6 i003 98,1 96,5 97,7 99.1 98,7 99.4 94,2 90.4 84.6

PNDB 103,0 109,2 112.6 112.3 113*2 111,2 110,0 110;9 112i 8 1J2,5 113;1 107,3 102;9 95:4



Table A-LXI.

UNTREATED MOD VIII BLADES

SCALE MODEL DATA

NOMINAL NOZZLE

100' ARC

847 FAN SPEED

WI"DEL PaEILM&f WELLsLLi 1 .. _. R M tRLA 9 -~_ArMLESLRO 1MLET -I _6AR12.LNLRADIAML
40. 5 60. 70. *0, 90. 100. 110, 20, 130 140. 150, PWL

RMS i )|(0. 0 0,017)( )(1.22)1( 40)(1 57)1 ,21) ( 92 }09)(2 72_)(2.4 c(2, )t i )( )
74*P 75*7 *1 7* 77* 79.7 8* *96

I 5 7 79 12 6 77.7l 84.
80 73.5 75;5 75;4 759 70,7 771 7812 7; 81;5 822 84;2 68,2 129;7

.8 75 79a 8 760, 784 Nil n' ii 824 1;81,g

200 75.4 76,9 76.7 '77.0 7 ,9 79,9 81,6 83;6 85.1 87,2 89;4 91.4 133,7
250 812 ;514 -0 40.-' -1L29A ft 1P 0 91;4 3V
315 83,1 814 ,7 82,9 t8,7 8319 6,8; 66 7,7 9, 69, ,7 0;4 ,4

500 80.4 87.6 84.2 82,7 6t 4 8232 83.9 .2 88;3 88. 89.2 88 , 80
_~630 ~~_ 80.8 82 4 83 9 8399 84.3 _85 2 7 14 87;6 88-SD#_ 7 e 9o 8 297 89 6 4.3 84.9 89, 86.- 865 86.4 34

- -3 631, 8 6 . 7 01 886 S 84'5.8 $6 87.3 a6. ;,g.25 8 .9 86.7 86.3 89. 7 84.9 84,9 85.4 8.9 86. 846 6
t198 a 84. 1 z5iL.!. 84 8 .4 ii!

3190 101.6 103.6 t26 102;2 104, 101.9 99.6 94;6 98;3 97;i 94;8 94;0 !91;
9 " - 9 " -" 4._ 95 -- 8916 934j f3-At A 4 AA9- _ ji9S 8,, .8 ,,1 s oa .3 9 0 B .B 86 a is

0 990 90 94 .94.1 9i95 1.9 92A 9 94.24 95;7 90i7 884 1 4 4

9,4 91,6 8946 o7 899 87, 3 s602 898 98,6 90.6 88:7 85*4 14i4
lol0 96 99 go, 6 7, 90.4 8 ..8 91 9 9 3. 8a?.;9 .1
18-o 8,p6 07%4 86.9 g3 04 # 844 8$ * 8* 1 9 -9 86-3 e3*0 14&**ujL6_5._68_4AI, ~ a.. E863 86.3 8 .6 a5.0 st;B 1441
g0ol0 8316 83.3 82;4 e80o9 83,1 79.9 S~ l 82;8 64; 83;7 79'3 140.7

4O ;1t 16,.0i £si+9 S 3,4 ff i02.4 00243 1',:.



Table A-LXII.

UNTREATED MOD VIII BLADES

SCALE MODEL - SCALED DATA

NOMINAL NOZZLE

200' SIDELINE

84% FAN SPEED,

FUL4SZ SoN4 3 PRESSURE LEVELS A ED IM 099 :DE;F. J0PERCENT REL. HUM, DAY)

63 69,5 75.6 790 :81;3 7896 78,6 811 81;2 78;4 77l6 77;2 78.2
80 68.4 70.8 71.9 73;7 74.8 75,0 76,7 78.3 788 80;1 80,3 80.6

100 70;9 74.l 75.0 75.9 78,3 79,5 81. 82.6 83.4 84.3 85,0 84.6
125 76,6 80.5 81,6 80*2 8312 85,7 85,0 85.7 87;2 87,1 86;9 85.7
160 78,4 79.5 81.8 81.8 83;0 83,4 84.5 85.0 85;9 862 86;0 84.3
200 76,1 77.2 79;0 e800 8111 81,3 82,0 83.1 83.6 83;5 82.6 80.1
250 75.6 84.5 82;3 81.6 00.7 81,6 83.2 84.0 86.4 85.4 84.4 80,6
315 76.0 79.2 81;9 82,7 83,5 84,5 86,4 86,5 86,4 84,5 83,7 41,1
48 74.9 77)2 8 9 81.4 82. 1 84.3 83.5 83.6 83.1 83.5 81 . 78.9

S77.2 8136 87 8 54 84,3 82,0 82,5 83;5 84;4 84.0 8.7 77.5
63 78.7 83.3 84.2 87.8 86.3 83. 84' 83.6 83.3 82,5 8 ,9 76'7

75.0 79.2 81,4 854 81,7 80, 81. ; 82.5 82,3 7 ;9 75,.
1000 77,6 80;8 83,7 87.3 83,8 83,1 8213 83;1 83.7 82.4 79,7 75,4
1250 75,3 78.6 81.6 85.1 Si;8 80,9 80.3 80.9 81;6 80.5 77,5 73!1
1600 79.0 79.9 83'3 873 85,6 83,3 84,1 84,6 84,0 84,3 79 7 75,9
2000 95,6 99.7 99.9 100.4 102,9 100,8 98,3 92.8 95.7 93.6 88,8 85.0
2500 88,1 91,9 93.1 93;7 9,3 93,9 91.1 87;9 90;5 87s6 83,2 786.0

3150 80,9 82.4 86.0 90.2 87,9 85,0 0864 88.4 85;4 88.0 80;7 76;6
4000 88.3 91.4 91.5 92.1 92,0 90,6 91.0 90.7 91.3 91'3 84;0 78.2
5000 83.8 86.4 86.9 :890 8.87 86,4 87.1 88,1 87.9 87,4 82,1 75,3
6300 84,2 86.0 87,9 88.2 88,4 86,9 89.0 88.1 87;6 89,4 81;0 74.3
8000 79,1 82.7 84.0 84,5 84;3 83,4 85;3 86;4 85.2 86l2 78.8 71.1

10000 77.7 81.2 82.1 83.2 84,3 82,1 83.3 84.8 83,5 83.7 77,9 68.2
OVERALL CALPULATED 98,0 101lo 102.4 103,4 109,8 103.0 101.7 100.0 100.9 100,2 96;7 93,9

PNDB 11198 115.4 116;3 117;3 11865 116,8 115,7 113.6 114.5 113.8 109;1 105.0



Table A-LXIII.

UNTREATED MOD VIII BLADES

SCALE MODEL DATA

NOMINAL NOZZLE

100' ARC

TAKEOFF

MoDEt' SOUNO"RESSUE LEVELS (59 pEG ~,,70 PERCENT REL. RUN. DAy) ..ANGLES FROM INLET IN DEiREES (AND RADIANS)
___ 4, . 60. . ._80. 1 .190o. LO 20, 130. 140 _160.- ..-. . - . L

PREe. (o SA)(o.7ol(o.87)tt.os) 1 22)cit4o (ls97( .?h i.92)(2.p9) 2.27) 2, 179)t it 1 )( )
----50 14 -14 76,3 199 784 79;0_ 71 4 4 82' 82,8 J4 8 4 . .... . .. ..

63 74,i 77,0 7,i 77;6 78;0 78*9 80,1 81 4 83.1 834 85,4 88f-f
- 0 7448 .75#6 _7748 78;0-- 784 az2-80. 4 . 8 3 , 48637 86,0 821 U?4 $.- .9514

100 75.3 75;4 78,. 78,0 70p7 79,5 o 00 80.5 81.8 82,8 54,6 87-3 '2 7 132,
4_25__46 _76, 76,8 77.9 --77;3 .77-0 784 79; 80.8 81t9 -84,P 85;8 a.3 . -. -- .3048
160 76,8 7749 770, 79. 0 77,0 78.3. 793 811 83.5 84 5 87.9 89,9 930 133,9

___200 76tf. 17. 7819 79.3 9,6 9 I9 847 9 86 9j5 Oliv 942 1 ~ -5 95- 43.4
250 8,t7 3pt 04.6 85,4 84,9 85 : 8668 8812 89;8 91*5 94,0 959 95 3 189;6

-315 .6.4.8J7.406,4 9.). 0;5. 8 879 , 8848 88, 8 9i 0 92 3 -4,7 4,9 3 94,3.8
400 83,7 83o4 83.0 83;5 83,9 84,2 84 88 85,8 872 86 4 89,7 9o 6 '90o5 136.3

.0jO _8i4 0.l6 _80,9 . 81 9 3 38t. 85. 871 89,3 f .. 92.7 1.6 16,6
630 84t 8636 8315 85,6 85,5 89.7 89 2 90 2 90;5 92t7 91,9 92 '9010 139,4
-140 81.9 J J 8248 8 6 -S 8.82 -8305 904 .a -#1 8

1000 ' 1 85 4 89 4 90.7 9,? 2 14- 89 4 90 5 90.0 903' 91,2 9,9 882 1405
.1250 14 896 96,2 97 6 10,js. 3- -9 --96 5 933- 953 92 2 920 - ,8 1 .-44
1600 8,13 89.0 92& 93p2 7,4 29. 91)7 89 5 8 9 2 Op. 7 87j2 14O _e 94i2 764 1642_ 91,6 .... 92 91 89,6 903, 92 9 ------------------

oo00 8,5 88,6 90,7 91.7 96,6 91 9990 8914 90,7 9015 929 89,6 882 14244
881- 9212- ? 6- 99,1f_ 993 4 s--9, '1's 9,- 929. -d --

-010 8j 102,6 107. 1 109ID?,' t0-,4 1 00. 1041 12, 9811 9713 jSI,3

SeoJi B i..9 2_ 9,s _ 95O -9--900- 38 _94,1 1 9_,_ 1, 8 .. , -4431
6300 86,9 91 92,7 93i 93,7 932 9,8 91 92,8 94 94,7 889 5 141,7

1680P 7 14 9 6308 9 9t944 2'6 90 4310 443

t 80,-6!8!5, 6 85,4-.81.85 _6j -846v_6,__ 87. 6 676 8 9,0 $6.5 . . .O t o l 6ti 0 05 4 9I , f 3 '-S .08__ 7 !_05,1, 06

;1 4RLLI4yID iOg,616 10S2 11!1 1 ,5 943 18 , 4 91D a8o j6 0 @6,
OV aIktLCA 1.! OlA 10i56 1091i 11 19 Ii fl 16,1 i111 LIMA 8 6 it 1,

Pwtii6.7 j12grnt *.2 126.2 1.9 11c.8 120. a3 J2g.6 23q4 122.9 f1. ii. s



Table A-LXIV.

UNTREATED MOD VIII BLADES

SCALE MODEL - SCALED DATA

NOMINAL NOZZLE

200' SIDELINE

TAKEOFF

FULL SIZE SOUND PRESSURE LEVELS SCALED FROM MODEL DATA (59, DES,.,F, 70.PERCENT REL, HUM, DAY)
50 68!8 71,2 75'4 76'4 77!8 791 79'.7 80:0 80*9 81-3 82.1 83:1 82.7
63 69,0 72,4 74,1 76.2 76.4 77o0 78.0 78.6 79,9 80;2 81.3 81.5 7191
80 70,0 73.5 74.7 77.3 76.0 77.7 78,8 81,3 82.6 82,8 85.1 85,5 82,6

100 69.3 73,3 76,0 77,4 78,6 81.3 82.5 84.3 86,3 87.8 88;8 89,7 8419
125 74,7 78.6 81.6 83,6 8395 8444 86,3 87,6 88.7 89.7 91.1 91 ,4 84,5
160 79,3 82,7 83,6 88,7 88,4 86;5 88.3 88,1 89.9 90,5 91,8 90,3 83,3
200 76,5 78,7 7999 8i.6 82:8 83;5 :490 85,1 86.0 86,6 86.6 85,9 7913
250 74,1 75.7 77.8 79.5 80,7 82;6 82.5 84.7 85,9 874 874 9 87,9 7812
315 76,8 78,7 80,6 83,6 8413 88.9 88,6 89~5 89.3 90.7 88,7 87,8 78,4
400 74' 78,2 80l6 842 8 6 858 86.1 87, 873 88ss 87.5 86,2 76!7
500 74, 80,3 86.1 88 6 94 9j1; 88.7 89 887 88,2 87. 85-9 76,1
630 77t2 84,5 92.9 95,4 1002: 96,3 95,8 92 4 93.9 904 88,6 86,8 77,7
800 74,3 83.8 88,7 91.0 96.0 92.0 90.9 88 5 89,4 88.0 87.2 85.4 74 6

1000 78,9 88,8 92,5 93,9 97;1 95 i 92,3 88 7 91.7 90,9 903 85,5 76 7
1250 75,1 830 87.1 9313 95.1 90.9 89,2 88 4 89.2 88.2 89.3 84,1 7419
1600 79,7 86.5 92,9 97.0 98;0 93;6 92,8 91,3 90.4 92;5 90.9 84,4 74 7
2000 89,5 96,9 103t4 10i70 106.3 01.8 102.5 99;8 98.5 102.5 99.i 92,3 83 3
2500 768 85,4 88,2 902 93;9 ,9,1 90,2 92,5 893 920 84,4 7363150 77,6 85,1 88.9 90,6 92.2 92;2 91,0 90.5 9£3 916 90.8 83.0 70o2
4000 82,0 89,6 91,9 93,8 95.1 95;7 93.7 94.0 95,2 94;5 *3.9 877 '7412
5000 76,9 84,8 88,7 89,8 91;9 91;6 90.0 90.3 911 90.3 90,6 83,0 .68,1
6300 75,6 82,6 87,3 88,7 91.2 90;6 88.9 89.2 92,1 91,0 90;2 83,7 67 5
8000 73,2 81.8 85.9 87.1 90.5 90;1 89.3 89;6 91.6 90.5 89.8 83.4 64 9

10000 69,6 79,1 83,3 84,9 866 868;1 86,6 876 88.7 87.6 86.7 8110 .617
OVERALL CALCULATED 92.7 99,9 ±05.4 108.7 109.4 106,3 o1059 104 4 104.9 15,9 104.6 100.7 93t1

PNDB 106,6 113,7 119.0 122,2 122;7 1199, 119,6 118.3 118,3 119.9 118.2 112.8 103.0

U,
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